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REQUIREMENTS FOR PERSISTENT IMMUNITY TO POLIOMYELITIS® t 


Jonas 


SALK, M.D. 


Krom the Virus Research Laboratory, School of Medicine, University of Pittsburgh 


Pittsburgh, 


ue demonstration that resistance to 
aralysis (Francis et al and Lang- 
Nathanson and Hall’) can be 
nduced by the use of a noninfectious 
iomvelitis virus vaccine (Salk®) has 
rought to the fore questions as to the 
uration of such immunity. Before dis- 
issing this specifically, it would be of 
terest to inquire more generally into 
e mechanism and hence the require- 
ents for persistent immunity to this 
ease 
NATURALLY ACQUIRED — IMMUNITY. 
ym observations under natural cir- 
mstances, it would appear that in- 
tion results in life-long immunity 
iul and Riordan’). The develop- 
nt of this state of resistance is ac- 
panied by the appearance of anti- 
ly in the circulating blood. 


ledge 


From 
of the pathogenesis of par- 
tic disease, the role of antibody in 
serum in intercepting central nerv- 


system invasion is clear ( Bodian! 
individuals in 
om serum antibody is not demon- 
ible; that such individuals had had 
evious contact with the antigens con- 


wever, there are 


Studies referred to aided by a grant from 


New Jersey, 1 May 1956. 


Pennsylvania 


cerned, is readily shown, after an in- 
1c, by the rapid out- 
quantities of anti- 
body into the circulating blood. That 
such persons are resistant to paralysis 
is suggested by 


jection of vaccine, 
pouring of large 


a number of observa- 
tions. The question then is, by what 
mechanism is the state of immunity 
maintained in such 
( Salk!” ) 

THE ROLE OF INCUBATION PERIOD FOR 
tHE MAINTENANCE OF IMMUNITY. From 
the studies on pathogenesis of the dis- 


individuals 


ease in man and in chimpanzees, 
Bodian? has suggested (Fig. 1) that 
the infectious process is divided, in 
general, into four phases, with approxi- 
mately 7 days for the incubation period 
preceding onset of S\ stemic svmptoms, 
and approximately 5 days for the sys- 
temic compone nt that precedes the 
onset of neural symptoms. It is as if 
the total incubation period before ap- 
pearance of symptoms of central nerv- 
system infection is approximé ately 
2 di iVs. 

In his discussion of the question of 
the role of the length of the incubation 
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370 The 
contributing to life-long 
MacLeod® has pointed up 
the essential part played by primary 
sensitization of the immunologic mech- 
anism together with length of incuba- 
Figure 2, taken from Mac- 
Leod’s paper that deals with a general 


period in 


immunity 


tion period. 
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October, 


in 
the immunologically experience indi- 


newed antibody formation begins 
vidual is such as to provide a reason- 
able explanation for the existence of 
a state of immunity even in the absence 
of a demonstrable level of circulating 


antibody. 


phenomenon in immunology and not The way in which this phenomenon 
with poliomyelitis specifically, indi- might operate in poliomye litis specih 
cates that the speed with which re- cally is shown in Fig. 3 (Salk'®). This 
AVERA 
7 Oayvs 5 DAYS 
PHASE OF | INCUBATION |SYSTEMIC] NEURA RECOVERY ----- 
INFECTION 
CLINICAL HEADACHE MEAOACHE 
SORE THROAT NAUSEA 
03} nausea 
rene. WELL 
100F TIFFNESS 
PAIN 
10 15 20 25 30 
PARALYS'!IS 
DAYS 
Fig. ] Diagram showing time relations of clinical and pathogenic events in pat lytic poli 
nvelitis infections. Many of the data on which the illustration is based come from. studi 
f the man disease, but quantitative details are supported by experiment il studies in othe 
primates D. Bodian, 3rd Inter. Polio. Conf., 1954 
Incubation Period i4 Days 
/ 
Secondary 
Response “, / 
= | Primary 
Response / 
First contoct with Second contact MM LOGE — 
infectious agent “with No disease INEXPERIENCE mer 
“an 
ncubation Period 3 Doys 
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Response 
| Response IMMUNOLOGICALLY 
= j ~ 
| Orsease | ry 
First contact Second contact 
Fig. 2 G1 iphic repre sentation of the rela- Fig 3 Conce pt of influence of prey 


the 
ubation period to permanent im- 
M. MacLeod, | 1953 


tionship of secondary antibody response 


and the in¢ 


munity ( Imm., 


immunologic experience in the preventio! 


paraly S1S 


| 
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illustrates 
of virus in the in- 


hart, drawn schematically, 


the early presence 


testinal tract; indicating the primary 
source of antigenic stimulation. It il- 
lustrates, also, the common observation 


is demonstrable in the 
irculating blood at the time of onset 
of paralysis. It is this fact that is re- 
ponsible for the termination of the 
viremia before the end of the systemic 


that antibody 


phase: thus, the earliest appearance of 
from first 
occurs too late to 


resulting contact 
often 


central nervous system inva- 


intibody 
vith virus 


revent 


TIME OF APPEARANCE OF RISE IN SERUM ANTIBODY 
TITER IN HUMAN SUBJECTS AFTER BOOSTER INJECTION 


n. If the rate of development and 
e of appearance of antibody is accel- 
ted, as in the case of the immuno- 
ically experienced individual, then 
nunity to paralysis, in poliomyelitis, 
ild exist merely by virtue of the 
a hype r-reactive state. The 
per-reactive state could furnish anti- 
ly suffic iently early, after a later 
tact with virus, to prevent neural 
tection, even if level of antibody at 
time of exposure is insufficient in 
ncentration to prevent establishment 
the systemic infection. 
\CCELERATION AND POTENTIATION OF 
rIBODY FORMATION RESULTING FROM 


stence ot 


PRIOR ANTIGENIC EXPERIENCE. 
with which antibody 
vaccination in 

persons is shown 
is shown here 


The speed 
appears after 
previously sensitized 

Figs. 4 and 5. As 
» the injection of antigen 
causes antibody to begin to rise some- 
time between the third and fourth day. 
Thus, it would seem that a relatively 
wide margin exists between this point 
in time and the expected end of the 
incubation period. The acceleration 
and exaggeration of antibody forma- 
tion provides one component of the 
complex whereby paralysis may be pre- 


TIME OF APPEARANCE OF ANTIBODY AFTER A SINGLE INJECTION OF 


AQUEOUS POLIOMYELITIS VACCINE 


6 
| 


vented, the total complex requiring 
that a sufficient margin exist between 
the time of appearance of antibody 
and the end of the incubation period 
before onset of symptoms of disease. 

Although this reasoning may be very 
plausible, it does not answer the ques- 
tion: has this phenomenon _ been 
demonstrated to be operative in the 
prevention of disease under natural cir- 
cumstances? This can now be answered 
in the affirmative since we have re- 
affirmed our observation (Salk!) of a 
naturally occurring phenomenon illus- 
trating that the minimum requirement 
for immunity to paralytic poliomyelitis 
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hyper reactive 


existence of an immunologically 


state. and not neces 
strable 
vations were made quite incidentally 


to other 


weccompanied by a demon 


le vel ot antibody These obser 


while in search tor answers 
questions 


The first 
pertinent observation is that individuals 


INEMUNOLOGIC COMPLEXITY 


differ from one another in their re 
TYPE ANTIEX 
ACCINE (Lot 309 
PRE NATION 
a 
} 
a a a 
m 
— 
- 


~ 


sponse to vaccination, depending upon 
their 
to vaccination, have no demonstrable 
type | antibody, do not all respond 
alike. Thi the 


depends upon whether 01 


prior immunologic experience. 


example, individuals who, prior 


character of response 
not they 
possess antibody for types Il or III 
naturally ac 


quired antibody for anv of the three 


virus, or are devoid of 


types. By and large, as is shown in 


Vedical sclences 


October, 1956 


Fig. 6, individuals who have had a 


prior type IL infection, as evidenced 
by the presence in their serum only 
of type II more 


sharply to the type | component of the 


antibody, react 
vaccine than do individuals who have 
had a prior type IL infection; individu 
als who have had no prior experience 
with any of the poliomyelitis viruses 


are the least reactive of all. Persons 


TER ONE DOSE OF 


NN PERSONS WITH DIFFERENT 


: 
: 
— 
T 
om 
- —— 


with antibody for both types II and II 
react as do those with either type II « 
II] alone. The possible reason for th 
will be reported upon and discuss 
elsewhere. 

It would appear from these obs¢ 
vations that the type I viruses that hay 
been in circulation in recent yea! 
possess, for the most part, but pro 
ably not in all instances, a meaningt 


quantity of type I antigen. It seer 


ANT Ex ATTERNE | 
I 
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equally clear that the type IIL viruses 
that have been in circulation in recent 
ears possess little, if any, configura 
tions characteristic of type [ antigenic 
naterial 

Similar analyses (Figs. 7 and 8) re- 
eal that type I viruses in circulation 
n recent years possess antigenic com- 
ponents that are characteristic of type 
Il viruses; this appears to be true to 
lesser degree than the extent to which 
ype Il virus possesses type antigen. 
(he types | and III viruses appear, for 
the most part, to be free of shared 
ntigens that cross-react with each 


ther On the other hand, type Il 


Another observation that bears on the 
question under consideration comes 
from studies on the relative frequency 
with which each of the three virus types 
cause nonparalytic as well as paralytic 
infections. Data shown in F ig. 10 indi- 
cate that antibody for each of the 
three virus types tends to appear ina 
large population group at more or less 
the same rate, although there are evi- 
dent differences. The rate at which each 
virus causes infection through a popu- 
lation over a period of years is re- 
fected by the rate of increase of 
individuals who have acquired anti- 
body. In the groups in which these 


DATA DERIVED FROM VACCINATION STUDIES 


NTERPRE TATION SUGGESTING EXISTENCE OF MAJOR AND MINOR 


NTIGENS IN STRAINS OF 
MYEUTIS 


— 


almost to 
same extent that they cross with 


SCS CTOSS with type 


|. These relations are summa- 
| diagrammatically in Fig. 9. 
lhe existence of antigenic configu- 
ons for more than one type, among 
ferent strains of poliomyelitis virus, 
been observed and demonstrated in 
iriety of ways by others. For ex- 
Melnick? has reported the 
nt to which, by complement-fixa- 
he found evidence for type II 
senic material in a number of type 
nd type III viruses; however, with 
minor exceptions, strains of types 
nd Ill were totally unrelated anti- 
ically 
MMUNITY IN THE ABSENCE OF DE- 


NSTRABLI ANTIBODY. 


CIRCULATING 


NATURALLY OCCURRING POLK 


studies were conducted the type I virus 
seems to have circulated more actively, 
since it seems to have induced more 
infections; type III next, and type II 
least. It has been shown by many that 
the type I virus, as a cause of the 
paralytic disease, occurs approximately 
six to eight times more frequently than 
types II or III. Additional data in sup- 
port of this are contained in Fig. 11. 
Thus, the type I virus is clearly far 
more active than types Il and III as 
a cause of paralysis. The striking dis- 
proportion be ‘tween the relative fre- 
quency of occurrence of infection 
with each of the three virus types, and 
the relative frequency of paralysis due 
to each type, indicate (Fig. 11) not 
only that the type I virus has been 
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more paralytogenic than the types II 


or ILL, but that the type IIL virus, in 
general, has been the least pathogenic. 

It is worthy of note that the fre 
quency with which virus of a given 


type induced paralysis can be revealed 
not only by studies on virus isolations, 
but by serologic studies in paralyzed 
individuals who possess antibody for 


one type only. Data on frequency of 
nonparalytic infection can be derived 
more readily from serologié studies 
than from attempts at virus isolation. 

In an extension of these studies, it 
has been observed that the occurrence 
of prior with 


infection virus of one 


type seems not to interfere with the 


acquisition of infection by virus of 
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another type This is evident from the 
frequency with which combinations of 


antibody for any two types occur as 


with 


compared with the 
which antibody for but one type tends 


frequency 
to occur (Fig. 12). Nonparalytic intec- 
tions with types I and II, or I and III, 


or II and II], seem to occur at a fre- 


quency such as to suggest that each of 


DIFFERENCES IN NFECTIVE ANE 
ACTIVITES OF THE 3 TYPES 
Relative Frequency Of Enact 
Unexposed Persons 


PARALYTIC 
OF POLO VIRUS 
Type in Previously 


the two infections is acquired appa 
ently without influence of the existenc: 
of the one first acquired. Thus, it woul 
appear that there is no evidence fro1 
these data of any substantial cross in 
munity to infection per se. 

If, however, one examines a group 
paralyzed individuals, the relationshi 
appear to be quite different (Fig. 13 


fect 
a 
59 
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[ 
4, 
a 
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Data in Fig. 14 suggest that a previous 
type IL intection will reduce the likeli- 
iood of developing type I paralysis 
vhereas a previous type III infection 
loes not have a similar effect. It is 
lear from Fig. 14 that the frequency 
vith which combinations of antibody 
for types I and II were found, in groups 
f paralyzed individuals, was far less 
han the frequency with which com- 
inations of antibody for types I and 
II] occurred: also, combinations of anti- 
ly for types IL and III] were less than 


RELATIVE FREQUENCY OF OCCURENCE OF 
COMBINATIONS OF ANTIBODY FOR TWO 
TYPES OF POLIOMYEUTIS VIRUS IN NON 
PARALYZED AND PARALYZED INDIVIDUALS 


Fig 


pected as compared with the fre- 
iency of occurrence of combinations 
types I and III. 
Since type I virus is the most para- 
togenic (Fig. 15), it is not unreason- 
le to assume that the type | virus 
for the most part, responsible for 
paralyzing infection in persons with 
tibody for types I and II or I and HI. 
ippears, therefore, that whether or 
t type I paralysis occurred was in- 
enced by whether or not the indi- 
lual had had a prior type II or type 
| infection. The indications are (Figs. 
ind 15) that a prior type II infec- 


tion, in some individuals at least, con- 
fers a substantial measure of immunity 
to the development of type I paraly- 
sis. A prior type III infection, if it con- 
fers any such benefit at all, does so 
to a far lesser degree than does the 
type IL intection. 

\ reasonable explanation for this is 
found in the observation to which ref- 
erence was made earlier, that type II 
infections often induce a state of hyper- 
reactivity not only Mp type II virus 
( Fig. 7) but to type | as well (Fig. 6 


FREQUENCY OF ANTIBODY FOR ONE, TWO OR THREE TYPES 


CONVALESCENTS 


TSBURGH, a 1953 ases 


N SERUM OF PARALYZED 


‘ “4 ‘ ‘ 


+ 
+ + + + 
+ 


whereas a type III infection seems not 
to induce any measurable degree of 
type | hyper-reactivity. It would ap- 
pear, therefore, that type I paralysis is, 
at times, prevented even in the absence 
of demonstrable circulating antibody if 
the antibody responding mechanism is 
hype r-reactive to a sufficient degree: 
the degree of hyper-reactivity resulting 
from exposure to the type I antigen 
that is contained in some, if not most 
type II virus strains, seems to be suffi- 
cient, at least in some individuals. 
Horstmann? has referred to an obser- 


vation, by Sabin, in cynomolgus 


lie 
ol 
aS 
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re 
ot 
N w THREE TYPE 
‘ 
| 
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15 
) 
1} 
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p 
hi 


RYAN) 
monkeys which type Il 
antibodies either as a result of inap- 
parent infection after ingestion of the 
Y-SK strain, or as a result of vaccina- 
tion with formalin-killed Y-SK_ tissue 
culture virus. Sabin and his associates 
had observed that there 
erably less paralysis on oral challenge 
with the type I Mahoney strain than 
occurred in control animals which had 
never been exposed to type II Y-SK 
virus. Horstmann calls attention to the 
significance of Sabin’s point that none 
of the animals with Y-SK antibodies 
was protected against infection with 
type I virus, for all developed anti- 


pe ssessed 


was consid 


bodies, but there was some protection 
against paralysis, that is, the infection 
was modified and was milder. 
Horstmann taking cognizance of the 
clinical and epidemiologic features of 
poliomyelitis, observed that “. . . it 
seems not unlikely that, in the human 
population, the vulnerability of the 
young child, as far as paralysis is con- 
might be due to the larger 
number for whom the clinical attack, 
as a result of a virulent epidemic strain, 


cerned, 


represents the first infection with any 
type 
cidence of nonparalytic cases in older 
children in epidemics might be corre- 
lated with the possession of heterolo- 
the 


Correspondingly, the higher in- 


gous antibodies which modif\ 
clinical response.” 
The observations referred to in the 
early portion of this section suggest 
that the “heterologous antibodies” are 
probably contributed through the ef 
tects ot heterologous 
hyper-reactivity. 
Summary. It would seem reasonable 
to conclude, therefore, that a state of 
immunologic hyper-reactivity induced 
by a type II infection is sufficient in 
some individuals to prevent the later 


immunologic 
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development of type I paralytic polio 
myelitis even though, at the time of 
exposure to the type I virus, there is no 
demonstrable type I antibody in the 
serum. 
Although a 


hy per-reactivity 


state of 


may be 


immunologic 
induced by 
minimal antigenic stimulation, such a 
and 


with greater certainty by a strong anti 


state is induced more forcibly 


genic stimulation. It would seem not 
unreasonable to conclude that once a 
good and substantial antigenic stimu 
lus has been induced by any means 
that 
induced. The question of duration of 
the blood 
following vaccination may merely bs 


durable immunity has also been 


persistence of antibody in 


of academic interest since, in the pres 


ence of a sufficiently hyper reactive 
state, immunity to paralysis may well 
after the 


culating antibody declines to minimal 


continue even level of ci 


or nonmeasurable levels. Under sucl 


circumstances, the question — of the 
reversion of a population of immun 
children into a population of suscep 
tible adults seems unlikely. The indica 
tions thus far are that hyper-reactivit 
atter 

(Salk! 


has been possible 


vaccination tends to persist 
the longest test-interval that 
thus far has beet 
3} years. 
Since the qualitative and quantitatiy 
factors that 


ducing the hyper-reactive state or for 


are ol importance tor il 


inducing good levels of antibody ar 
understood, the question of the clinic 
and epidemiologic al significance of in 
munity, based hyper-reactivit 
in the absence of circulating antibod 
while it is of considerable theoretic 
significance, it may be of less practic 
importance in view of the ease with 
which good levels of antibody can | 


induced and are maintained. 
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SUMMARIO IN INTERLINGUA 
Requirimentos de Persistente Immunitate a Poliomyelitis 


Le datos presentate permitte le conclusion que un stato de hyperreactivitate 


iducite per un infection del typo Il suffice in certe individuos +" prevenir 


subsequente disveloppamento de pari alytic poliomyelitis del typo | , ben que 


| tempore del exposition al virus del typo | il ha nulle demonstrabile anticorpore 


typo | in le sero. 


Ben que un stato de hyperreactivitate immunologic pote esser inducite per un 
inimo de stimulation antigenic, ille stato es inducite plus vigorose- e assecurate- 
ente per un forte stimulation antigenic. I] pare permittite concluder que le 


nduction de un bon e forte stimulo antigenic per non importa qual medio significa 


induction simultanee de un immunitate durabile. I] es possibile que le question 
| duration del persistentia de anticorpore in le sanguine post le vaccination es 
question de interesse purmente academic, viste le factor que in le presentia 
un stato suthcientemente hype rreactive immunitate a pari ilyse ve are continuar, 
smo post que le nivello de anticorpore circulante ha descendite a valores 
nimal o non mesurabile. Sub tal conditiones, le risco del reversion de un popu- 
tion de juveniles immun in un population de adultos susceptibile non pare esser 
lto real. Le datos nunc disponibile indica que hyperreactivitate post vaccina- 
n tende a persister (Salk'!). Le plus extense intervallo de observation usque 
ne obtenite es un intervallo de 3 annos. 
Proque le factores qualitative e quantitative que importa in le induction del 
to hyperreactive o in le induction de bon nivellos de anticorpore es compren- 
le question del signification clinic e epidemiologic de immunitate super le 
e de hyperreactivitate in le absentia de anticorpore circulante, ben que de 
siderabile interesse theoric, ha forsan un restringite importantia practic in 
sequentia del facto que bon nivellos de anticorpore es facile a inducer e facile 
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IMMUNIZATION OF CHILDREN BY THE FEEDING OF LIVING 
ATTENUATED TYPE I AND TYPE II POLIOMYELITIS VIRUS 
AND THE INTRAMUSCULAR INJECTION OF IMMUNE 
SERUM GLOBULIN 


By Hitary Koprowski, M.D 
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IN a series of previous reports ; 
evidence was presented which indi 
cated that the oral administration of 
attenuated living poliomyelitis virus 
Types I and I 


dren produced a_ significant rise in 


to nonimmune chil- 


blood antibodies against the types of 
virus fed. Clinical signs of infection 
were always absent. In this presenta- 
tion, similar results of a new trial with 
simultaneous administration of the at 
tenuated viruses and immune serum 
slobulin will be reported. Finally, at 
tempts ti 


control the prolonged excre- 
tion of virus in the stools by the use 


of calomel will be discussed 


Methods and Material. stRAINS OF viRUS 
[wo 

in the present trial: the TN4 representing 
II and the strain representing Type 
I. The TN strain, a rodent-adapted rype Il 


ittenuated strains of virus were used 


irus, v prepared as mouse brain and 
{ suspension representing the 18th pas- 
sage of the virus in PRI mice. It was non 


cytopathogenic for tissue culture grown fibro- 
ist r epithelium of either simian or human 


NELSEN ® 


] ] 
normal na neop origine- pre 


had to be de 
spinal inoculation of adult Swiss albino mice 
The SM_ strain 
| 


maintained 


termined throug! the intr 


with the help of alternatin 


passages through cultures of monkey kidney 
in chick embryo tissu ultures. This strain 


1S cytopathogeni for monkey kidney epithe 


lium, and its presence was determined either 


bv observation of cytopathic changes in tissu 


ulture tubs Ss or by counting virus plaques ol 


monolayers of epithelium derived fron 
monkey kidney (Dulbecco and Vogt!) 

The virus was always given by the or 
route, either mixed with from 10 to 20 m 
of milk or in « ip ule form. To prepare th 

ipsule Ss, Virus-contall r material was thawe 
from the frozen state and, either undiluted « 
diluted to the desired 


anced | salt solutions was mixed in equ 


oncentration in ba 


proportion with polyethylene glycol 400. TI 


mixture Was placed 


in hard gelatin capsul 
in 0.5-ml. amounts. The outside of each cay 
sule was then rinsed thoroughly in runnit 
tap wate! 

SUBJECTS OF THE TRIAL. Physically healt! 
inmates of an institution for mental defectir 
were chosen as subjects for the trial aft 


permission was secured from the parents 


each child. Prior to the start of the trial t 
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viduals were bled and the antibodies 


st poliomys litis in their blood determined 

ue culture neutralization tests. Twenty 

6 to 12 years old lacking anti 

to the type of virus to be administered 
chosen Set Fable J 

nediately after they were fed the virus 

hildren were ke pt in two quarantine d 


trol 


ind strict isolation techniques were 
One area contained those children 


were ted ype I alone, while the othe 
bjects who received both 
TABLE 1 SUMMARY 


Pre-immuniza 


fron Statu 


Subject Presence of 
( \ {ntihod 
2 None 
Nome 
None 
14 
15 
16 
17 
18 
19 I, 
20) 
27 
28 11, 
20 11, 
0) 
31 
I] 


I SM strain 
I] strain 


Il administered 5 days before Type | 
Throat swabs collected 


! and Type II viruses Individuals were 
leased from isolation until three suc- 
tool examinations were found to be 
for the presence of poliomyelitis 
divided into thre« 
the first group | AA) 6 in number. 


ised individuals who had no neutraliz 


children were 


tibodies against either Type I or Type 
nyelitis virus. In addition, 2 of the 
no antibodies against Type III virus. 
econd group BB 
who were found to have no neutral- 


was composed of 8 


1eous administration of both viruses 
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izing antibodies against Type I virus; 6 of 
this group had no Type II antibodies although 
7 did have antibodies against Type III. The 
remaining 6 children (group CC) had no 
antibodies against Type I but 5 of them 
possessed antibodies against Types Il and 
Ill, while one had lype Il antibodies only. 

ADMINISTRATION OF IMMUNE GLOBULIN. 
Human immune serum globulin, 0.15 ml. per 
pound of body weight (but not more than 
10 ml.), was given intramuscularly at the 
| 


time of virus teeding 


OF VIRUS FEEDING 


lmoun 
Ty) PD;, or TD Rema 
| I] 6.6 
I 2.8 + 5.0 
1+ Il 2H + 50 P. es 
1+ Il 26 + 5.0 S. es, cal 
1+ $1 + 5.0 S, L, cal 
I] + 5.0 F 
L*, cal 
| Cs ( il 
L, Both viruses administered in milk 
cs = Type I administered in capsule; 
Type IL administered in milk 
cs" Type only (in capsulk 
cal Calomel treated 
L* Type I only (in milk 


COLLECTION OF sTOOLs. Stool specimens 
were collected daily from every subject of 
the trial. An 8- to 12-gm. sample of each 
stool was then placed in a plastic centrifuge 
tube which was ke pt at a temperature below 

20° C. Twice a week the tubes were put 
in a shaking machine for a period of 18 
hours at +4° C. Equal amounts of suspen- 
SIONS representing specimens collected from 
the same individual over a 4-day period were 
pooled. The pool was centrifuged under re- 
frigeration for 60 minutes at 11,000 rpm. The 
supernatant was filtered through a small paper 


I J 
' 
if t 
{ 
7) t 
t 
+] 
t 
I 
Cc 
Su taneo > 
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filter and enough penicillin and streptomycin 
were added to the filtrate to equal a concen- 
tration of 1,000 units of penicillin and 20 mg 
it streptomycin per ml. The supernatant was 
then used either for inoculation of mice and 
tubes or, if toxic to tissue, 
another cycle of 


rpm tor 60 


tissue culture Was 
submitted to 
it 14.000 
used It 


served 


centrifugation 
before 

no cytopathogenic effect 
3 blind passages in tissue culture were 


minutes being 


ob 


nade before the specimen was considered 
negative 

COLLECTION OF PHARYNGEAL SECRETIONS 
Throats of the subjects in one group 
were swabbed daily for 10 days following 
the feeding of the virus. The swabs were 
placed in 1 ml. of balanced salt solutions. the 
material expressed into the fluid, and then 
each sar ipl was inoculated into 6 monkey 
kidney tubes for the determination of Type 
I virus. If no cytopathogenic effect was ob 
served, thre blind passages were made in 
tissue ulture before the specimen was con 
sidered negative 

ADMINISTRATION OF CALOMEL. Since organi 


and inorganic mercurials are known to be 
effective ontrolling virus-induced alimen 
tary intection of mice due to encephalomys 
litis TO) virus, calomel was given to on 
group ol subjects in an attempt to suppress 
viral excretion. In this trial, calomel was ad 
ministered orally at a dosage ot 0.0065 gm 
every half hour for four doses, twice daily 
to a total of 0.05 gm per day. The duration 
of medication varied and is stated in th 


respective protocols 


NEUTRALIZATION TESTS. The tissue culture 
eutralization test technique described by 
mner, Salk and Ward!® was idopted 
ing serial fourfold dilutions of antiserum 
mixed with 100-1,000 TCD.» of the respective 
virus type. In several cases, results wer 
checked by a roller tube test in which the 
prese! f cytopathic lesions was observed 
directly inder the microscope instead of 
throug he observation of pH changes. The 
itter procedure was used for the identifica 
tion of iruses isolated from the feces of ill 
ubje 


Results. Information on the serologi 
cal status of the patients prior to virus 
administration, the types of virus fed 
the dosage and the form in which the 
virus was administered, are summarized 
in Table | 

Group AA was fed 3.2 TD., of Type 
I and 6.6 PD.» of Type IL virus simul 
taneously in milk. Group BB also re 
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ceived the two types of virus, either 
5-day intervals 
in milk or in capsule form, as indicated 


simultaneously or at 


in Table 1. Two subjects of this group 
received Type I virus only, since, as 
previously noted, they already had anti 
bodies against Type Il. Throat swabs 
were collected from all subjects in this 
BB group. Group CC was fed 4.8 TDs» 
of Type I virus in capsule form 
EXCRETION OF VIRUS IN STOOLS. Type 
the 12 
individuals who received it in conjun 


Il virus was not excreted by 


tion with Type lL. Conversely Type | 
virus was recovered from stools of all 
the subjects. The duration of excretion 


and the titer of the excreted virus are 


shown in Table 2. From this table it 
mav be seen that, even disregarding 
individuals who were treated with 


calomel (see below the excretion of 

I ype I virus in stools did not conform 
established 

stance, subjects Nos. 13 and 14 stopped 

24th 


its administration, whereas subject No 


to any pattern For in 


excreting virus on the day 


1S. who received the same amount of 
virus, was found to excrete the virus 
for 164 The 


tions of excreted virus were observed it 


davs. highest concentra 


stools collected between the Ist and 
15th davs after virus administration 
There were, however exceptions t 


this rule. For instance, the virus titers 
exceeded 10° per gm of fecal materia! 
in the stool of subject No. 17 collected 
between the 83rd and 102nd davs of the 
trial. 
ANTIBODY RESPONSE. As shown in Fig 
1, all 6 children in group AA developed 
a significant rise in neutralizing anti 
bodies to Type | virus. Two of the ¢ 
children failed to develop Type IL anti 
bodies and in one child the titer wa 
the interfer 
phenomenon to ‘be 


low. This was caused by 
ence cliscusset 
and which had bee 


previously 


more fully below 
observed “mixed 


feeding of the two types took plac 


W hen 
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Figure 2 summarizes antibody levels 

elicited in subjects of Group BB 
Table 1) by feeding of virus. It will be 


noted that every child developed homo- 
typic antibodies to the virus or viruses 


October, 1956 
Subjects Nos. 15, 16 and 20 of the BB 
group (Table 1) received the Type | 
SM the of a gelatin 
capsule, whereas the remaining indi 


strain in form 


viduals of the group ingested the sam« 


fed. The level of antibodies could not’ virus in milk. This bypass of the 
Antibodies Against Types IandI 
Subjects1-G Trial AA 
35 | 
| 
| (3) (3) 
2 (4) 
+ 
f 154 | 
| |O©OH®@ 
| | | 
J 
10-7 1(1) 
> | 
o> 
| 
J | | 
© 
05 4 
0 +6) 1-6) (2) (4) 2 4 
AFTER 14 yal 46 
VIRUS FED | | 


Numbers in ©) = Subject No. and TypeI 
Subject No.and Type I 


Numbersin () 


Dose Fed: 32 TDs5o Type I, 66 PD,, Typell 


Fig. 1. 


correlated with the duration of the 


be 


carrier state. This is illustrated by the 
contrasting titers of antibodies in the 


sera of subjects No. 17 (the highest) 


and No. 18 (the lowest). Both of these 
individuals excreted the SM strain for 


164 to 171 days. (See Table 2.) 


pharyngeal region and upper alimen 
tary tract had no influence upon either 
the rate and duration of alimentary in 
fection (Table 2) 
ment of homotypic 
2 and 3). 

As mentioned before, all subject 


or upon the develop 


antibodies (Fig: 
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forming the BB group had their throats | MepicaTion. The effect of the adminis- 
e | wabbed daily for 10 consecutive days tration of calomel upon the intestinal 


tin following the virus ingestion. In not a excretion of Type | (SM) virus is 
idi ingle instance was Type I virus re- shown in Tables 3 and 4. It may be 
im¢ overed from the swabs. seen that stools of all subjects but one 
the Figure 3 illustrates antibody response who received calomel within 10 days 
ff subjects Nos. 19 and 20 of Group BB after feeding of the virus seemed to 
Antibody Titers Against TypesI eI 
Subjects 13-18 Trial BB 
— 
(17) 
251 © (4) 
| 
207 14 
154 
| 
3 | 
104 ©) 
om (ie 
| 
F 
AFTER | 9 13 27 | 42 : 
Numbers in ©) = Subject: No. and Typel 
Numbers in () = Subject No and Type Il 
Doses Fed: TypeI 28TDso0, Typell 5.0 PDso 
Subjects 13, 14,15, fed Type II 5 days before Type I 
Others fed simultoneously 
Fig. 2. 
* id of the 6 individuals in Group CC become free of virus within a_ short 
fable 1). These subjects received time after administration of the drug. 
‘ ype I virus.only, administered to all The exception was subject No. 28. 
"7 ut No. 19 in capsule form. All de- whose alimentary infection with virus 
Ig eloped homotypic antibodies. remained essentially unaffected by cal- 
ATTEMPTS TO SUPPRESS ALIMENTARY omel. The virus also reappeared in 


XCRETION OF VIRUS THROUGH CALOMEL excretions of subject No. 27, but only 
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lor a period of 2 days. When the drug — tern of virus excretion in subjects who 
was given 25 davs after feeding of | did not receive calomel. If a suppres 
the virus (subjects Nos. 16 and 17 sive effect was observed in the BB and 


viral excretion was suppressed for 2 CC groups, it was not an “all or none” 


tc 3 davs and then the virus reappeared eftect 


Antibody Titers against Type | 
Subject 19 fed Virus in Liquid 20: 27-32 fed Virus in Capsule 
Trials BB and CC 


2.3 
20)(30)( 31) 

> (29) 

20-4 

= 

\ 

(32) 

) ) 27) ) 

° 

> 

28 ) 

DAYS 

AFTER O 13 42 89 
VIRUS FED 


= Subject No.~ Virus fed in Liquid 
© = Subject No.~Virus fed in Capsule 
Dose Fed: 4.8 TDs 


in the stool and continued to be ex- ATTEMPTS TO OVERCOME INTERFER 
creted, in one case for 171 days. It is ENCE. Interference between Types | 
difficult to evaluate the role of calomel and II viruses had been noted in the 
as a “virus suppressive agent, because — preceding trials*. The interfering action 
of the irregular and nonuniform pat- of the SM (Type I) strain was again 


= 
| 
| 
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pparent in the case of 3 subjects of 
roup \A 
vercome. this phenomenon, 6 subjects 
part of group BB (Table 
were divided into two subgroups. 
Lhree subjects received Type IL virus 
davs betore 


Fable 1). In an attempt to 


nprism 


l'ype 1. The other 3 sub 
cts were ted the two viruses simul 
Hheoush The results are shown in 


ible 5. Although separate adminis 


tion of Types I and IL resulted in 
ntibody re ponse to both viruses, the 
mntro] ubjects Nos. 16, 17 and 
PABLI 
CARRIAGE OF SM 
( n 
D My. per Day 
\ J Vo. of Day 
70 9 
yi) 
70 
4 lt 
16 
| 70 ] 
7 
70 
5 7 
70 ] 
70 
14 7 
\ tered n gelatin ¢ ipsule 
1) tration of virus 
wl received the “mixed” virus 
ling ilso developed antibodies 
iinst both types. From the very 


nty data obtained, it would appear 
it the separate administration of vi- 
had a slight effect in 
duration of intestinal 
rriage of Type | virus in subjects 

13, 14, and 15. Antibody levels, 
owing simultaneous or separate ad- 


have 


rtening the 


istration of the two types of virus 
lable 5) would seem to indicate that 
e was no significant difference in 
tibody response. 


AMMA GLOBULIN. Intramuscular ad- 


OF IMMUNE SERUM GLOBULIN 3S) 


ministration of immune serum globulin 
just preceding or at the same time as the 
feeding of attenuated viruses seemed to 
he worth exploring. It was found that 
the administration of immune serum 
siobulin to all subjects of the three 
trials did not significantly suppress the 
multiplication of virus in the intestinal 
tract, as evidenced by the prolonged 
excretion of virus in the stools of the 
subjects. The rate of alimentary intec- 
tion and antibody development seemed 
to remain uninfluenced by the simul- 


EFFECT OF CALOMEL ADMINISTRATION UPON INTESTINAI 


TYPE 1) VIRUS 
nal Ca f 
fhsence** Duration** Reappearance** 
First Note Absence of Virus 
1] Permanent 
10 Permanent 
26-27 28-59 
| 26-27 28-171 
12 12-22 23-25 
None 
4 33-36 7 46 
12 Permanent 
12 Permanent 
15 Permanent 
Permanent 
Virus never absent from stool collection 


during 48 davs of observation 


taneous administration of immune se- 
rum globulin. 

Comment. Administration of the TN 
virus (Type Il) to children in the 
present trial confirmed results obtained 
previously, From these results it ap- 
pears that the TN strain is only rarely 
excreted in stools and then at very 
low concentrations. Type I (SM) strain 
was found in the alimentary excretions 
cf every individual who ingested the 
virus. The basic difference between 
the viruses in their effect on the human 
alimentary tract may be related to the 
fact that one of the strains (TN) is 


| 
| 
| 
| 
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1 uotwuoedsns jooys ynq | 
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OUL UO JUaseId SMITA JO | 
0 0) 0 0 0) BIN BIN DIN BAIN 66-96 
+ 0 0 0 + 0 @ ¢ Cc 0 0 1é-¢l 
LN LN LN LN LN LN 0 0) Ol 
LN ¢ LN 0 0 
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noncytopathogenic for epithelium and 
fibroblast either human or 


upon the excretion of virus in stools. 
Obviously, the value of oral immuniza- 
simian origin grown in tissue culture. tion would be considerably enhanced 

The successful immunization of chil- if a means were found to limit fecal 
dren who received the Type I virus in excretion. Calomel was chosen as the 
capsule form indicates that the multi-drug of choice in —" to sup- 
plication of the virus in the intestinal press alimentary infection. LoGrippo 
a sufficiently strong stimulus to ef al.? had observed a suppressing ef- 
fect by a mercurial compound upon 
the intestinal carrier state of mice ex- 
posed to Theiler’s virus. Calomel has 
1 long history of application 
In addition, Ward 
found that a mercury compound 


tissue of 


tract Is 
elicit antibody formation. Bypassing of 
the 
cated in order to 


pharyngeal region may be _ indi- 


eliminate one more 


source (mouth) of possible contagion. also had <¢ 
in human 


et al® 


Passive immunity produced by par- 
enteral injection of human immune se- 


rABLI EFFECT OF SEPARATE OR SIMULTANEOUS ORAL ADMINISTRATION 
OF TYPES I AND IT OF VIRUS 
Dose Antibody Response 
Subject Duration of Intestinal . 
| Type l Type Il No. Carriage* Type l Type II 
l 1-59 + + 
2 1-59, 66-70 4 
1-58 
1-49 
~ il 2 6.6 5 1-36, 45-55 + 
6 1—44, 55-59, 67-71 
2.6 16 1-25 t 28-59 
0 17 1-25 28-1 + 
18 1-20 35-16 
28 18 1-25 Tt 
Sepa 2.8 » 0 14 1-24 t t 
2.6 15 1-21 + 


* Days after virus administration 


Type I SM) 


* The TN strain (Type II) administered 5 days before Type I 
t Calomel administered on the 25th day 


rum globulin had no effect upon the 
antibody response following the feed- 
ing of attenuated living poliomyelitis 
virus. In fact, the results show that 
antibody response compared favorably 
with that previously obtained without 
the of the globulin®. It would ap- 
pear, therefore, that human immune 
serum globulin could be used if desired 
is an added immunizing agent prior to 
or simultaneously with, the administra- 
tion of poliomyelitis virus orally to 
man. 

It was of interest to evaluate the ef- 
fect of the administration of calomel 


use 


appeared to interfere with the excretion 
of poliomyelitis virus by humans. 

The results were equivocal. Perhaps 
this drug, at the dosage employed, 
showed some virucidal action upon the 
Type I strain used in the trial, especially 
when it was administered within a few 
days after ingestion of the virus. Its 
effect, however, was by no means con- 
stant, shown by its conspicuous 
— in several subje cts. Attempts to 
find a more efficacious and less toxic 
Foon are now in progress. 

Summary. Twenty children, lacking 
antibodies to the type of virus admin- 


as 


| 
3 
| 
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istered, were fed either the attenuated developed the same level of antibodies 


l'ype I (SM) or Type Il (TN) strain as those fed the virus in milk. Throat 


of poliomyelitis virus and injected simul swabs from these me individuals 
taneously with human immune serum were negative. The administration of 


slobulin. None showed anv clinical human immune serum globulin at the 
signs of illness. The Type I (SM) virus — time of virus feeding had no effect on 


Was excreted by every individual: the antibody response Phe effect ot ¢ ilo 
ype II CIN) strain was rarely ex mel, used in an effort to suppress viral 
creted. All children who ingested the excretion in stools, was CQuIVvor ul j 


[vpe [ (SM) virus in capsule form 
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SUMMARIO IN INTERLINGUA 


Le Immunisation de Juveniles per le Alimentation de Vive Attenuate Virus de 
Poliomyelitis Typo I e Typo I e le Injection Intramuscular de Immun 
Globulina Seral 


> | 


Virus de poliomyelitis tvpo | SMI O typo I] TN esse’ tlimentate a 20 
iuveniles non possedente anticorpores al typo administrat Simultaneement 
le subjectos recipeva injectiones de immun globulina seral human Nulle del 
subjectos exhibiva signos clinic de morbo. Virus typo I (S\L) esseva excernite 
per omne individuos. Virus tvpo II (TN) esseva excernite rarmente. Omne 
le juveniles qui ingereva virus typo I (SM) in le forma de capsulas disveloppay 


le mesme nivello de anticorpore como le juveniles qui recipes le virus in lor 
lacte. Frottis de gurgite ab iste mesme individuos esseva negative. Le administra 
tion de immun globulina seral human al tempore del alimentation de virus 
habeva nulle effecto super le responsa antic orporee. Le effecto de calomel 
usate con le objectivo de supprimet le excretion de virus in le feces, esse 


quivor 


OBSERVATIONS ON SOME POSSIBLE PRECURSORS OF ESSENTIAL 
HYPERTENSION AND CORONARY ARTERY DISEASE: 
V. HYPERCHOLESTEREMIA IN HEALTHY YOUNG ADULTS°¢ 


By CAROLINE BepELL THomas, M.D. 


ASSOCIATE 


PROFESSOR O} 


MEDICINI 


the Department of Medicine, Johns Hopkins University School of Medicine, 
Baltimore, Maryland 


the field of 
cholesterol today, one should either 


lo Be fashionable in 
have a giant centrifuge or travel. This 
report may disappoint those who like 
to learn vicariously about the Bantus, 
the Eskimos, the Norwegians and the 
Japanese, for it is concerned entirely 
with people like ourselves. It is a simple 
appraisal of the differences in choles- 
terol levels to be found among medical 
students living in the 
ment and of what these differences may 


environ- 
mean. Ten years ago, while laying plans 
for a study of the precursors of hyper- 
tension and coronary artery disease, we 
were told that the cholesterol of normal 
subjects varies too much to mean any- 
thing. Despite this warning, cholesterol 
determinations were made on a class 
‘| medical students to see if the results 
looked promising. In that first class, the 
two subjects with the highest choles- 
terol values turned out to have family 
histories of considerable interest. The 
first subject, a 2l-vear-old with a cho- 
lesterol of 320 mg. per 100 ml., reported 
that his physician-father died of a heart 
ittack at the age of 38, while making 
rounds at a hospital (Fig. 1). The sub- 
ect’s paternal grandfather also died of 
i. heart attack a vear later. The second 
subject had a cholesterol of 330 mg. 


Read at the 
New Jersey, May 1, 1956. 


City 


per 100 ml. at the age of 24. At that 
time his parents were well as they 
neared the mid-fifties; both were obese 
(Fig. 2). A year later, his father had 
a “little stroke” with sudden onset of 
double while at work, which 
cleared up in a few days. Four years 
later he had a myocardial infarction. 
The subject's paternal grandfather died 
of his third coronary occlusion. Because 


vision 


we found an association between high 
blood and 
coronary disease in fathers and grand- 
fathers, we continued to obtain choles- 
terol determinations. Now, 1000 deter- 
minations later, we can say that though 
cholesterol levels of normal subjects do 


cholesterol levels in sons 


vary widely, they may mean something! 

Measurements of total serum choles- 
terol carried out on successive 
classes of the Johns Hopkins medical 
students, by the Buell modification of 
the Bloor method as carried out in the 
Clinical Chemistry Laboratory of the 
Johns Hopkins Hospital. Fifty-three, or 
nearly 9%, of the first 612 subjects were 
found to have hypercholesteremia, with 
levels of 300 to 434 mg. per 100 ml. of 
blood. None of these subjects suffered 
from any of the diseases usually asso- 
with high cholesterol values. 
Thirty-nine subjects had hypercholes- 


were 


ciated 


Siaty-ninth Annual Meeting of the Association of American Physicians, Atlantic 
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Family History in Hypercholesteremia 


Subject 52164 


Paternal 


Grandfather : 


sudden death | | 
at 60 


Father: ? Mother: 
sudden death | overweight 
at 38 | 
Son: 
cholesterol 320mg.% 
at 

@ = positive 


for coronary occlusion 
O = negative 


Fig. l. 


Family History in Hypercholesteremia 


Subject 52122 


Paternal Paternal 
Grandfather : Grandmother 
died of third | died at 85 
attack at 78; after “many attacks’. 
obese. 

Father : a $ Mother : 

little stroke at 55, obese. 

heart attack at 59; 

obese 

Son. 

cholesterol 330mg% 

ar 24 

@= positive 


for coronary occlusion 
O= 


Fig. 2. 


| 
= 
| 


Thomas: HYPERCHOLESTEREMIA IN HEALTHY YOUNG ADULTS 39] 


Mean Cholesterol Level for Each Age among 556 Men. 


400— 


A 
C=2 882 (Age) + 160.83 
© 
a 
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230 
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200 
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Ne 4 38 90 131 68 50 49 38 10 13 10 6 8 6 5 
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Fig. 3. 


Incidence of Hypercholesteremia at First Test 
among 609 Subjects grouped according to Age 


291 55 22 
6130 - 
$125 - 
20 = 
= is 
© 
a 
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Age in Years 


Fig. 4. 
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at the first test. while fourteen 


others deve loped it on subsequent de 


teremila 


terminations. These high levels occun 
red in both 


tween 21 and 33, but not 


sexes and at all ages be 
among the 
}? subjects who were 19 and 


old Chere 


cholesterol with age 


20) vears 


was a slight rise in mean 


as has been found 


\Viedical Sclences 


October 1956 


This 


additional 


rise in the early thirties (Fig. 4 
observation explains why 
hypercholesteremic individuals contin 
ued to appear as subjects were retested 
through medical school 

That age is not the only factor 
ing the height of the 


given student in medical school is sug- 


affect 
cholesterol of a 


by Kevs* and others, amounting to 2.88 gested by a few determinations ob 
mg. per year in our series’ (Fig. 3). The tained several vears after graduation 
Two Cholesterol Determinations on the Same _ Subject 
Four to Seven Years Apart 

350 - 
2) 4 
© 
O 

4 
a 
0/250 
¢j200 - 
4 
4 
= 
O 


22 23 24 25 26 27 28 29 30 3 
Age 


32 33 
in Years 


age gradient tol here 


that of the 


rise in mean cholesterol associated with 


men is given 


50 women was similar. The 


age appears to come from altered pro 
portions ot those 
rather than from an 
fect in all individuals. The incidence 
of hypercholesteremia at first test in- 
steadily, 


with high and low 


values, aging et- 


creased from 3% among the 
in the 


twenties, 


19 to 22-vear-olds to 67 
9% in the late 


mid- and 
continuing to 


Here is a comparison of two cholesterol 
levels taken 4 to 7 vears apart on the 
same 1] showed no 


individuals: fou 


change whatsoever, in five cholesterol 
two did it in- 


ver, 


decreased and in only 


crease (Fig. 5 changes of 


this magnitude frequently occur over 


much _ shorter periods of time. From 
these few observations one can only 
state that not all young adults show an 


increase of cholesterol with age, and 


Thomas: 


that in the cholesterols may 
actually decrease. It seems likely that 
individual directional changes depend 


some 


on many factors: changing habits of 
diet and exercise, the attainment of full 
growth, and 


endocrine activity associated with mar- 


alterations in metabolic 


riage, and perhaps most of all, varia- 
tions in prolonged periods of stress, 
such as entering medical school, taking 
anatomy, marrving without money, ob 
taining a good internship. ' 
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jects (Fig. 6). The incidence of coro- 
nary the fathers of 
subjects 
tripled as the age of the subjects and 
their fathers increased, while there was 
little change among the fathers without 
this trait. The incidence among fathers 


disease among 


hypercholesteremic nearly 


of the subjects with normal cholesterol 
levels never quite equalled the lowest 
incidence found in the hypercholes- 
teremic groups. Obesity was twice as 
frequent among the high cholesterol 


Prevalence of Coronary Artery Disease (C+) among 
Fathers of Subjects with and without Hypercholesteremia. 
SSS 


Age Groups of 
56! Male Subjects N 


Incidence of Paternal C+ 


Oldest 


28 years and over 


Middle 
23 through 27 years 


Youngest 


22 years and under 


big 


What characterizes these students 
with hype rcholesteremia? First, they 
belong to families in which coronary 
diabetes and 
obesity appear with unusual frequency. 
Che most striking finding was that 32.14 


* the hypercholesteremic subjects had 


disease. hypertension, 


t parent affected by coronary disease 
in contrast to 11.8% of the 559 subjects 
with This 
difference is highly significant - statis- 
tically. Almost all the affected parents 
the 
prevalence of paternal coronary disease 


normal cholesterol values. 


were fathers. The difference in 


was clear-cut in every age group of sub- 


Te) 20 30 640 
Per cent 


fathers as was expected on the basis 
of the incidence in the normal group. 
Five of the 53 hypercholesteremic sub- 
jects reported parental diabetes, where- 
as only one or two would be expected 
to give such a history. Parental hyper- 
tension was somewhat more frequent 
in the hypercholesteremic group (Fig. 
7). Unlike coronary disease, however, 
the increased prevalence was largely 
confined to the parents of the older 
subjects. Mothers particularly 
affected, with high blood pressure ap- 
pearing in the fifties. If this finding 
is confirmed in a larger series, it may 


were 


l2 
26 
== 
} 
| 250 
6 
] 


The 


relate hypercholesteremia to that form 
of hypertension most often found as age 
increases, the arteriosclerotic type. 

The medical history of the parents 
of the 53 hypercholesteremic subjects 
is summarized in Tables 1 and 2. The 
mean age of the fathers was 57 vears. 
Attacks of various types were a prom 
inent feature (Table 1). In addition to 
attacks of coronary 
angina pectoris, five fathers had “little 
strokes,” 
sciousness, with or without convulsions 


occlusion and of 


involving sudden loss of con- 


Frequency of Parental History of Hypertension 
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reported, as well as two instances of 
mental disorder. One mother had an 
acute mesenteric thrombosis with in- 
farction of the ileum. These assorted 
uncommon conditions may well be un- 
connected with the problem at hand, 
vet there were no comparable findings 
among the mothers of the other 559 
subjects. Thus the parents of the 53 
subjects with hypercholesteremia  suf- 
fered from an unexpected number of 
medical disorders; many of these dis 
orders were severe or fatal. In thirteen 


(H+ ) 


among Subjects with and without Hypercholesteremia 


Age Groups of 
561 Male Subjects N Incidence of Parental H+ 
Oldest l2 
28 years and over 92 
Middle 26 
23 through 27 years 209 = | 
Youngest I2 
22 years and under 250 


and transitory impairment of the cen- 
Blood 


elevation was seldom great. Two fathers 


tral nervous. system. pressure 
died of “nephritis” at an early age; the 
exact nature of the renal lesions is not 
More than half of the fathers 


suffered from one or more of the dis- 


known 


orders indicated. The histories of the 
mothers at a mean age of 55 were some- 
what different (Table 2) \ 
occlusion was rare, and never came 
alone. Two cases of hyperthyroidism 
and two of cardiac arrhythmias were 


Coronary 


Per cent 


instances the presence ot one or more 
of the four basic disorders in both 
parents was definite or probable. The 
same parent frequently suffered from 
several of the diseases in question, and 
these disorders have appeared increas- 
ingly as the years have gone on. 

As a group, the disorders affecting 
the parents of the hypercholesteremic 
subjects are those described by Selye® 
as diseases of adaptation to stress, 
mediated by the adrenal cortex. Hyper- 
cholesteremia and coronary disease, as 


| 
= SS 
10 20 30 40 60 
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well as hy pertension, diabetes and obe 
sity may occur in cases of adrenal 
cortical hyperplasia (Abbott ef al.', 
Coone and Humphreys*, and Plotz, 
Knowlton and Ragan*®). It is known 
that cholesterol provides the building 
blocks for the corticosteroids. When 
something goes awry in the metabolic 
chain of events, adrenal cortical hyper- 


metabolism may exist in the families 
under consideration 

— Our preliminary findings raise many 
questions which are as yet unanswered. 
We do not know whether or not hyper- 
cholesteremia alone is actually a signal 
that atherosclerotic placques are being 


formed in the intimas of coronary ar- 
teries. A portion of the individuals who 


rABLE ] MEDICAL HISTORY OF FATHERS OF 53 HYPERCHOLESTEREMIC 
SUBJECTS 
Coronary artery disease ( definite 16, probable 94 
Coronary occlusion (fatal 7, probable 2 14 
Angina pectoris 4 


Cardiac arrhythmia; bundle branch block 3 
Heart failure 2 
Pulmonary embolism (fatal l 
Little strokes 5 
Hypertension (definite 7 probable 4 1] 
Obesity 1] 
Diabe tes 
Ne phritis fatal at ages 32 and 34 9 
AFFECTED BY ONE OR MORE DISORDERS 30) 
FREE FROM THESE DISORDERS 23 
rABLI MEDICAL HISTORY OF MOTHERS OF 53 HYPERCHOLESTEREMIC 
SUBJECTS 
Hypertension (1 with coronary occlusion ) 10 
Obesity 
Diabetes (one transitory 2 
Diabetic retinitis without diabetes l 
Hype rthyroidism 2 
Cardiac arrhythmias 9 
(atrial flutter, paroxysmal tachycardia 
Mental disorder 
menopausal ce pression nervous breakdow n 
Acute mesenteric thrombosis l 
Accidental death l 
AFFECTED BY ONE OR MORE DISORDERS 23 
FREE FROM THESE DISORDERS 30) 


asia may appear. Wilkins and others* 
have postulated that the difficulty lies 
n the enzymatic biosynthesis of Coz, 
‘teroids. The parallelism between the 
‘rroup of diseases manifested by the 
varents of the hypercholesteremic sub- 
ects and by patients with adrenal cor- 
tical hyperplasia suggests that a some- 
vhat similar defect in adrenocortical 


develop hypercholesteremia as young 
adults may show a return to normal 
values later on. It seems quite possible 
that in certain persons the most active 
period of atherogenesis may precede 
the actual moment of coronary throm- 
bosis by an interval of years. Such a 
circumstance might account for the 
presence of normal blood cholesterol 


| 
J 
‘ 
h 
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levels in some patients with mvocardial| 3. That the persons who are suscep 
infarction. As the vears go on, addi tible to such environmental stresses 
tional information about the parents as probably inherit a metabolic detect, 
well as the students themselves may possibly of the adrenal cortex, which 
help to clarify these points. favors hypercholesteremia and athero 

Summary. These findings suggest: genesis and in time may lead to the 


|. That the emergence of the hyper ce elopment of coronary artery disease, 


hypertension, and diabetes, singly or in 
cholesteremic trait in young individuals ps 
an various combinations 
can be linked with a familial tendency sae 
That hypercholesteremic young 
to cardiovascular disease. especially 
adults may be identified by periodic 
coronary disease, and to diabetes 
mn determinations of the serum cholesterol 
That hypercholesteremia makes its 
I level 
appearance at a_ time when physical 
growth and sexual maturity are com- ward maintaining normal cholesterol 


te | } Oo . 
plete, and when changing environ levels in these individuals might alter 


mental tactors may increase the cho their subsequent disease patterns, the, 
lesterol levels in some individuals but probably would not alter the funda 


not in others mental metabolic detect 
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fHE RELATIONSHIP BETWEEN EXCESSIVE CIGARETTE SMOKING 
AND PSYCHOLOGICAL TEN 
By M. Lawron, Pu.D 
CLINICAL PSYCHOLOGIS1 
AND 
ROSWELI Prituips, 
\SSISTANT CHIEF, MEDICAL SERVIC! 
| the Veterans Administration Hospital Providence, Rhode Island 

Rec studies have clarified the ciated nervousness and smoking, it. is 
leleterious effects of cigarette smok surprising to note that a survey of the 
An association of the use of literature since 1920 fails to reveal any 
irettes with not only bronchogenic data gathered to demonstrate this sup- 
reine Hammond and Horn’ and — position. In fact, only tour references 
Wynder and Graham but also to smoking were found in psychiatric 
hronic bronchitis (Greene and Berko- literature ( Bergler?, Brill®, Fenichel' 
Joules'’ and Phillips et  al.! und Hiller*). These authors appear 
id coro) artery disease (Hammond unanimous in saving that smoking may 
nd Horn?) has been pointed out. In be assumed to be a normal pleasure- 
pite of the wide publicity generally seeking activity, except in cases of 
ven to these studies in the lay press, compulsion or in which it is elaborated 

rather than decrease in into a pathological symbolic activity. 
irette Consumption was reported for The present experiment sought to ex- 
the year 1955. With a few exceptions, plore possible relationships between 
vice to stop cigarette smoking is dis- ¢xcessive cigarette smoking and _pres- 
ded by the individual patients ence of psychological tension. For this 
hom one sees and the public at large’ preliminary survey it was felt that 
iudged by the vearly sale of cig- study would have to be limited to those 
rettes personal details that the subjects felt 
It seems pertinent in view of the ac- ready to admit freely. Psychological 
mulated medical data to ask the tension was defined as being evidenced 
stion, “How can the smoking habit by motor restlessness, exaggerated or 
broke Haphazard suggestions inn ippropriate autonomic response, sub- 


ie been made but very probably no 
tistactor inswer to this will be forth- 


ming until basic information 
iailable as to why people smoke. 
reasons for smoking listed by 
is the mildly relaxing ef- 


i cigarette is subjectively ob- 


more 


\mone 
authors 
ect that 
erved to have. By implication, this 

gestion points to psychologic: al ten- 
nm in the smoker as a major factor in 
In spite of the 


ountless times that authors have asso- 


he desire to smoke. 


jective worry and anxiety, and other 
purely psychologic: il symptoms. It in- 
cluded both mild and severe forms of 
such symptoms and was not meant to 
apply clinically 
emotional Consumption of 
more than one pack of cigarettes per 
day was considered excessive smoking. 


only to diagnosable 


disorders. 


Procedure. TESTS USED. 
were used in this study. The first was the 
Cornell Medical Index, 


naire giving an estimate of the range of both 


Two questionnaires 
a 195-item question- 


207 
( 397 ) 


| 

| 
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somatic questionnaire pages lL to 3 and 


psychologic il page symptoms. The see 


oud questionnaire was specially devised for 


this study and requested the patient to give 
the following information: number of jobs 


10 years and reasons for ter- 
father’s 
marital history; brief de scrip- 
time of his life: 
whether he had a happy childhood; and type, 
luration of smoking 


during the past 


minating employment; occupation, 


education ind 
tion of the unhappie st 


umount and This ques- 


tionnaire ontained the following 
Adjective Check List 
The tollowin words describe different 
kinds of pe pl Choose the 5 words that 
lescribe you best and mark them with a 


describe you 


are least like 


that 
words that 
ark them with a P 


B. Choose the 5 words 


1OST poorly those 


you ind 


aggressive confident 


incertain of myself bashful 
vroucny ( ilm 
isvgolng trusting 


suspiclous tough 
even tempered 
cold person 


sensitive 


happy 

quick tempered 
warm person 
easily persuaded 
bold 


nervous 
stubborn 
relaxed depressed 


tense 


agree abl 
All the difficulties 
were present in 


i 


wer°re 


inherent in question- 
this study. A few of 
chosen to be 
that in the 
sponses by the patie nt tended 
both the extent of their smok 
extent of their psychopathology 


haires 


interviewed 
ind it was found authors’ judg 
ment written re 
to underesti1 late 
ing and the 
Chere was experimental attempt to com- 
pensate for this source of error. On the other 
hand, there is no reason to suspect that heavy 
smokers differed from others in the extent to 
which they underestimated their own psycho- 
Accordingly, the error should be a 


affect the 


pathology 
onstant one ind not conclusions 

EXPERIMENTAL POPULATION. All 
tested were adult males in the Providence 
V.A Hospit il. Each of the six general medi- 


al and surgical wards was given question- 


persons 


naires for distribution to its next ten consec- 


utive new admissions. All bias of choice was 
thus eliminated, except that seriously ill or 
grossly 


( luded 


handicapped patients were not in- 
It is not felt that this exclusion intro- 
duces any bias germane to the subject under 
study. It is known that neuropsychiatric pa- 


tients differ from other hospital patients in- 
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their responses to the Cornell Index (namely 
since the psychiatric patient has usually come 


to think of 


he is perhaps more willing to admit this on 


himself as emotionally disturbed 


paper than an equally “nervous” individual 
who has never been a psy hiatric pati nt 
Accordingly, those patients whose records 


showed previous psychiatric diagnosis wert 


eliminated. This left 53 questionnaires from 


male known to have | 


veterans neve! een 
diagnosed as emotionally disturbed 
During analysis of the data it was found 
that only 14 of these 53 patients were classi 
fiable as heavy smokers. In order to obtain 
a large enough group of heavy smokers, the 


wards 

first 
to fill 
i final group ot x9 
“moderate smokers” and 24 “heavy 
Moderate iokers 
who smoked one pack ot cig 


medical histories of patients in all six 
and the 


chose nh 


months later 
| 


Wwcecr;re 


were examined 2 


Thu 


10 heavy smokers 
out questionnatres. 
smokers’ 
those 


was obtained. were 


irettes pel day 


smoke 


were 


whi did not 
smokers 


pack pel day 


including 15 
cigarettes at all, 
those using more than on 


or less 


while he ivy 


In addition, the two questionnaires were 
riven to 32 neuropsychiatri patients, again 
consecutive admissions. These patients were 


nonpsychoti« and were diagnosed eithet psy 


honeurosis or character disorder 


Results. In the manual for the Cor- 
nell Medical Index (Brodman, Erd- 
mann and Wolff) it is suggested that 
emotional disturbance be suspected if 
the total number of “Yes” i 
30 or more, or if the number of “Yes” 
the final the 
questionnaire (page 4 of the Index 


responses IS 


responses on page of 
is 3 or more. Table 1 indicates that the 
number of heavy smokers meeting these 
criteria is greater than the number of 
moderate smokers who do so. The dif 
ferences in each case are statistically 
significant. Question number 166 asks 
the patient directly whether he is con 
much 


larger number of heavy smokers than 


sidered a nervous person. 
of moderate smokers responded posi 
tively, and the difference is again sta- 
tistically significant. 

Table 2 indicates an analysis of the 
same data by the median _ test 
(Moses! ). In this case, rather than 
choosing possibly emotionally disturb 


— 


Lawton and Phillips: 


standard criteria, 
those with more positive re sponses are 
compared with those showing less such 
This test indicates that for 
the entire Cornell Index and for each 
part separately, the heavy smokers tend 
to score in the pi athological direction. 
Because both the original 53 general 


ed individuals by 


re sporise 


psychiatric patients were gathered at 
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between various achievements of father 
and son. 


Table 4 lists three indices that were 


thought to be pertinent to the question 
of emotional health: 
presence of psychosomatic diagnosis, 
and incidence of unhappy childhood. 
None of these personal data served 
medical-surgical patients and the 32 to differentiate heavy 
moderate smokers. 


marriage status, 


smokers from 


PABLE 1. COMPARISON OF SCORE OF HEAVY AND MODERATE 
SMOKERS BY CORNELL MEDICAL INDEX QUESTIONNAIRE 
Per cent Cases ( hi-square Probability 
Voderate Heavy 

Potal score 30 or more 15 +6 >. 46 Ol 
Pag e 4 score 3 or more S36 67 t 54 2 
Question 166 positive 26 63 7 05 Ol 

PABLE 2.-ANALYSIS OF COMPARISON OF SCORE OF HEAVY AND 


MODERATE SMOKERS BY CORNELL 


recent Case 


MEDICAL INDEX QUESTIONNAIRE 
s above Median 


Vode rate Heary (hi square Probability 
core 37 71 27 02 
s 1-3 (67 it 05 
Page 4 67 14 
rABLE 3 AMOUNT OF SMOKING BY DIAGNOSIS 
Moderate leary Total 
Psychiatric patients 16 16 32 
Medical and surgical patients 38 15 53 
Potal $1 85 
Chi-square 7.41 
Probability Ol 


random, it was possible to compare the 
neidence of heavy smoking among the 
two groups. Table 3 shows this com- 
50% of the psychiatric patients 
were heavy smokers while only 28% of 
the nonpsychiatric patients were. This 
difference is significant at the .01 level. 

Responses to the special question- 
iaire often were not complete, and for 
this reason no analysis was possible for 
data relating to vocational history, “un- 
jappiest time of life,” or comparison 


parison: 
i 


The results from the Adjective Check 
List are tabulated Table 5. No hy- 
potheses were made prior to gathering 
the data as to which words should be 
chosen most often by which group, 
and, as was expected, many words were 
completely nondiscriminating. In order 
to be able to work with trait names that 
were known to discriminate between 
emotional health and emotional illness, 
the 20 words that best differentiated the 
32 psychiatric patients from the entire 


| 3 

| 

| 
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group of 63 nonpsychiatri¢ patients parametric test (Wilcoxon's matched 
were chosen. As indicated in Table 5, pairs signed ranks test The number 
fourteen “Best” and six “Poorest” de- of trait names which were chosen by 
scriptive words were chosen for final moderate or heavy smokers in accor 
analysis. Of these 20 comparisons, six dance with expectation, is 15, out. of 
discriminated at the .05 level or better the possible 290 (indicated in Table 5 
between heavy and moderate smokers, column labeled “Predicted Direction 
FABLE 4 VISCELLANEOUS INDICES 
| 
rABLI ADJECTIVE CHECK LIST 
/ ( ( 
BR D 
V/ D 
\ 17 { 
667 
\ 
( 4 
00 Q 
B 
ith 
| 
) 
D 
4 
4 
( 9) 4 
B lf lf 
Not ynif 
Ky qu 
as indicated in Table 5. On the basis of Using Wilcoxon's test, it is seen that 
chance alone, one would expect only such a large number of differences in 
one of the 20 to differentiate at the .05 the predicted direction should occur by 
level chance alone less than once in 100 
Another demonstration that a real times. Thus even though only six traits 
difference exists between the two Ccifferentiated significantly when taken 
groups in the words they choose to de separately, it seems likely that more 


scribe themselves is prov ided by a non 


comparisons would reach statistical sig 


} 
) 
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nificance if the number of subjects had 
been larger 

Discussion. The present data appear 
to indicate a very real tendency for 
this present group of heavy smokers to 
exceed the group of moderate smokers 
ind abstainers in various indices re- 
lating to presence of “nervous” traits. 
In both number of somatic and psycho- 
ogical complaints, the heavy smokers 
eem to resemble the emotionally dis- 
turbed individual more than do the 
smokers. In the manner in 
which they are willing to describe 
themselves, the heavy smokers are less 


moderate 


igreeable, happy, and relaxed. On the 
ther hand, they find it less difficult 
to think of themselves as nervous and 
rouchy than do moderate smokers. 
The fact that there was a greater num- 
er of heavy smokers in the psychiatric 
itient group than in the nonpsychi- 
tic patient group would also support 
he notion that excessive smoking may 
classed as a “nervous” habit. The 
variables which failed to differen- 
ite the groups were those that re- 
ted most indirectly to nervous symp- 
Because this experimental group was 
itively small and from a select pop 
ition, generalizations must be modest. 
Vhether men, veterans, or physically 
people differ from other groups in 
extent to which heavy and moder- 
smokers resemble each other is 
mething that can be determined only 
further study. However, it is diffi- 
t to conceive of maleness, illness, or 
eran status, rather than extent of 
oking, as being responsible for the 
erved differences. Likewise, it is 


ficult to conceive of another popula- 
1 with characteristics which would 
ler it not susceptible to the same 
tionship between nervousness and 
vv smoking. 

t must be emphasized that it seems 


te probable .that any cause and 
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effect relationship lies in the direction 
of excessive smoking being the result 
of nervousness, in the same general 
category with fingernail biting, thumb 
twiddling, and other restless motor ac- 
tivity. In the older literature on smok- 
ing (cf. bibliography in Schrumpf- 
Pierron'™ ) there appeared frequent ref- 
erence to tobacco as the cause of varied 
neuroses and psychoses. However, since 
1920 there has been an almost com- 
plete absence of such references in the 
English and American literature. Brill* 
even goes so far as to sav that he has 
never seen a neurosis or psychosis 
whose cause was attributable to tobacco 
smoking. 

It is plain that the present results 
do not show that every heavy smoker 
is necessarily a nervous person. Of the 
24 heavy smokers, there are 5 who 
are not shown to be above average In 
nervousness by any of the indices 
chosen. However, since these data de- 
pend so much upon the patient's own 
report, it cannot be assumed that 4ll 
these patients were not in fact emo- 
tionally disturbed. The final answer to 
this question may be that while most 
heavy smokers tend to be nervous 
people, there are a variety of other 
reasons for heavy smoking which oper- 
ate to a greater or lesser extent. 

No attempt was made in the present 
study to determine whether pipe and 
cigar smoking are also associated with 
nervousness. Frequent testimonial ref- 
erences exist to the soothing qualities 
of pipes and cigars, but experimental 
confirmation has never been sought. 

A crucial question is, perhaps, “Do 
moderate cigarette smokers differ from 
nonsmokers in amount of psychological 
tension?” This question was not ade- 
quately studied in the present investi- 
gation, although in a preliminary sur- 
vey no significant differences appeared 
between 15 nonsmokers and 20 indi- 
viduals who smoked one pack per day 


\ 
| 
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102. The American Journal of the 
or less. Further work is necessary to 
determine anything conclusive on this 


issue. It 


that 
moderate smokers do smoke to quiet 


seems reasonable some 
their nerves.” If it is a less frequent mo- 


tivation for the light smoker than for 
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themselves on an Adjective Check List 
with personality trait names which re 
late to psychological normality, while 
the heavy smoking group tended to use 
the opposite kind of word. Among ran 


domly chosen groups there was a sig 


the he smoker, it follows that a 


large) ot cases would be nec 


avy nificantly greater percentage of heavy 
numbe smokers nh 2 
essary to demonstrate a statistically sig- 


a group of 3 psychiatric 


patients than among 53 nonpsychiatric 
smokers were not dif 


nificant association patients. Heavy 


Summary. Among a group of 63 male — ferentiated from moderate smokers in 
veterans hospitalized for various medi marital status, judged happin ss of 
cal or surgical conditions, the Cornell childhood, or presence of psychoso 
\ledical Index indicated a wider range matic disorder. It was concluded that 


of somatic and psychological complaints there was an association between 
in heavy smokers than in moderate heavy smoking and presence of psycho 
smokers. The latter group described logical tension 
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the natural history of 


1d emotion often 


for 


out- 


vic. This may explain in part 


prevailing ndency to overtreat 
ents with acute mvocardial infarc- 
rather than otherwise. Although 
medical practice even today can 
be achieved by individual con- 
ition ol patients and treatment 
ch « according to its own 


t is accepted procedure, 


ny quarters to employ routine meth- 


for all cases of this disease. Thus 
finds, even among authorities, ad- 
tes of routine hospitalization and 
routine use of morphine, oxygen 
anticoagulants, supporters of rou- 
quinidine therapy and proponents 
outine “chair” treatment, early am- 
tion oO} prolonged bed rest. While 


components otf routine progr 


t 


\tter 


ds 


ay 


\\ 


be 


ot 


uns 


remely worthwhile, they lose 
lue or prove harmful when in- 
nately and at times unneces- 
nploved 

control of the initial pain which 
the attack and the institution 
rest large proportion of pa- 
ith acute myocardial infarction 
uneventful recovery. In these 


licated 


r¢ paul 


acute 


other hand 
judgment often presents 


L¢ 


I 


ch lle nge 


tl 


( 


cases, the physician 
little more than an atten 


tive 


vr of Natures processes of heal- 


In the more serious 


oronary occlusion, 
the necessity of 


his ingenuity 


on 
un- 
a 
and 


ISLAND, NEW YORK 


skill than that entailed in the treatment 
ol any other disease clinical medi- 
cine. Nowhere may “minor” errors of 
omission or commission contribute as 
decisively to morbidity and mortality, 
vet in no disease is flexibility in ther- 
“py based on clinical evaluation of all 
the factors in the individual case more 
to be desired. Nowhere in the field 

medicine may the responsibility tor 
lite or death rest more squarely on the 
shoulders of the attending physician, 
vet in no other situation is the response 
to conventional treatment more unpre- 
dictable. 
man’s food is another man’s poison” 
could have no better application than to 
the management of this disease. <Al- 
most every form of treatment in acute 
coronary occlusion is associated with 
hazards arising from the therapy itself. 
Even with best intent and most cor- 
rect practice, certain risks may be un- 


Indeed the aphorism “one 


avoidable and must be regarded as 
“the price that we, as responsible phy- 
sicians, must pay i the inestimable 
benefits of modern therapy. * In 
many instances untoward effects can- 
not be predicted in advance but often 
they can be anticipated, minimized ¢ 

avoided by prudent management base ‘4 
on a safe vet comprehensive thera- 
peutic philosophy. The use of poten- 
tially dangerous drugs may not be 
warranted for trivial complaints or for 
prophylaxis of purely theoretical value. 
The physician must therefore attempt 
to weigh the risk of every therapeutic 
measure against that of the complica- 
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tion he is seeking to prevent or abolish 


In 


acute coronary occlusion, perhaps 


than in any other disease, dis 
crimination in the choice of therapy is 
ral to be 


completen Ss Consequently an impor 


more desired than academic 


tant aspect of the treatment of acute 
mvocardial infarction that deserves con 


rABLI HAZARDS IN THE TREATMENT OF ACUTE MYOCARDIAL INFARCTION 
Drug \let Risks from Therapy 
Nit \ Precipitates or iv¢gravates shock syndrome reduces coronary flow 
ind excites dangerous ectopi tachycardias 
May pr duce abdominal distention, urinary retention respiratory 
cle pressi vomiting and retching. Increase eptibility to ventricu 
lar ectopic rhythms, Increases biliary pressure Antidiuretic and hypo 
tensive effects 
O Adver psychogenic effect (fear Claustrophobia (tent Hacking 
ind coughing nasal itheter “Suftocatior ind anxiety nask 
Ventricular fibrillation LOOG oxvgen 
Ant Hemorrhagi complications ind death. False sense of security ( physi 
ian Unnecessary or too early removal to hospital 
H Risk of ventricular fibrillation, cardiac asystole or shock from psychi 
and physi il factors associated with removal to hospital especially 
during first 48 hours Increased tendency to psychoneurosis and 
inxiety tates 
oT Loss of muscular and vascular tone Const ition Anxiety state 
CThromboembolic complic itions 
Ch tment Ventricular fibrillation, cardiac asystole, shock irdiac  ruptur 
due to stress. Augments hypotensive effect of opiates. False sens« 
of well-being patient 
Di Intoxication more easily induced. Ventricular tachycardia. Atrial fibril 
lation (vagal effects). Ventricular fibrillation (if administered durin 
ventricular tachveardia 
O) Vomiting, diarrhea and nausea common Cardi irrest ¢ 
ventricular fibrillation 
onesty Marked depressions of blood pressure Ventricular fibrillation 
irdiac arrest 
re \gent Excessive and dangerous elevations in blood pressure. May aggravat 
congestive heart failure. Local gangrene Levophed ) 
1] 
Am Hy illine Palpitation, headache nausea, chest pain, syncope collapse or cde 
intravenously ) 
Papaverine Fall in blood pressure, collapse and fatal ventricular _fibrillati 
intravenously 
\] Increased heart rate Ectopic beats. Paroxysmal tachycardia 
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tinual circumspection is the harm that 
may ensue not only from the enlight 
thoughtful of 
measures but also from therapy inju 


ened use therapeutic 
diciously or erroneously applied. 


Although 


glycerine is the most useful drug in the 


NITROGLYCERINI nitro 


management of angina pectoris and 
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tatus anginosus it is manifestly danger 
the ot 

Nitroglycerine 
inn the 


Venous 


nt us in presence myocardial in 


irction causes venous 
lower extremities, dimin 
to the heart, 
pressure and tachy- 
that 
actually 


infarction 


ju ooling 
hed 


uction 


return 
Il} blood 
Evidence 
the 


ardial 


re 


these 
pre- 


he irdia suggests 


ctions ol drug 


pit ite 


trogivcerine 


may 
when 
is used to excess during 
ot pectoris'* In 
coronary other 


I 


angina 
occlusion, on the 
dosage 


aggravate the 


ids ind. even conventional may 


ecipitat Ol shock syn- 
rome by inducing a further drop in 
e blood In this 
tion of the drug mav seriously reduce 
through the 


in spite of vasodilatation, 


pressure addition, 


rit COronha!l How 


Is 


Ci VeSS( 


unoc- 


tachy- 
the 
status 


excite dangerous ectopic 
rdia rom reflex stimulation of 
iccelerators' Since 
hysi nginosus may represent a premonitory 
hase of coronary occlusion, nitro- 

veerine must be employed with great 
| ition where the latter is suspected. 
attributed to the use of the 


it the onset of pain due to an 


an italities 


rif 


e mvocardial infarction have been 
porte d 
MORPHINE. For the relief of pain all 
agreed that morphine 
opiates are w ithout equal. 
ot 
grain of morphine was recom- 
the belief that 
doses do no good and that sub- 
As a result of 


recognition of milder 


ptul SiIclans 


other 
the 


sens 


past an initial dose no less 
fibril 
ended 


lle I 


utes 


routinely in 


worthless. 
in the 
es this dictum is no longer tenable. 


be 


of large doses of morphine to con- 


VanCes 
n re would no objection to the 
the initial pain otf acute myoc irdial 
irction if such a routine were with- 
danger. Actually morphine fre- 
ce ntly complicates the of 
onary thrombosis by producing ab- 
ninal 


course 


retention, 
vomiting and 


distention, urinary 


llat 


piratory depression, 
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retching. In addition the drug causes 
strong vagal stimulation rendering the 
heart more susceptible to ventricular 
rhythms; it biliary 
pressure and exerts an antidiuretic and 
hypotensive effect. In usual doses the 
drug has no action on the circulation 
in recumbent patients, but in the pres- 
ence ot myocardial infarction, if 
the head is elevated and feet depen- 
dent, it may precipitate a hypotensive 
syncopal attack or collapse’. 
and even fatal 
served i 


‘ctopic increases 


acute 


Serious 
results have been ob- 
1 patients with acute coronary 
given this drug 
and permitted shortly thereafter to 
assume an erect posture prior to re- 
moval to home or hospital. | 


aaa who were 


sarge doses 
intra- 
venous administration, but mild pain 
often be controlled by Demerol 
codeine and ( even 


ure occasionally necessary, as is 
can 


or In Some Cases 
these are unnecessary. 

OXYGEN. The 
lieving dyspnea, cyanosis and cardiac 
pain when generalized ar- 
terial anoxemia complic: ates myocardial 
infarction has been clearly « established. 
There is evidence, however, 
that oxygen even in high concentration 
exerts significant benefit in the man- 
agement of patients sustaining an un- 
complicated attack'’. On the contrary, 
the psychogenic influences evoked by 
the administration of in pa- 
tients afflicted throm- 
bosis mav serious detriment. 
This is chie fly because the administra- 
tion of oxygen to most patients carries 
the implic: ition that they are critically 
ili. Furthermore, 


value of oxygen in re- 


sec ‘ond iry 


no clear 


oxygen 
with coronary 


prove a 


because of claustro- 
phobia, some patients will not tolerate 
enclosure within a tent. Administration 
of oxygen nasal catheter, on the 
other hand, frequently leads to irrita- 
tion or inflammation of the pharynx 
which hacking and coughing, 
both undesirable efforts. Similarly, the 
use of a mask may produce a sense of 


by 


cause 


hat 

‘ 


LG) The American Journal of thre 


suffocation and a state of anxiety. Re 
cent evidence also suggests the poss 
blity that LOO” 
may increase the tendency to 


inhalation of oxvgen 
ventric 
Thus Beck® has shown 
stable 


well oxvgenated or a 


ular fibrillation. 
that an 
unitormly 


electrically heart is a 


unl- 


formly anoxic heart. According to this 
view the heart becomes electrically un 
stable and may fibrillate when the 


oxvgen tension is not uniform through 
out the 
electrical potential are thus produced 


mvocardium. Differences in 


by differences in oxvgen tension. The 
LOO" 


coronary 


administration of oxvgen follow 


ing acute occlusion 


may, 
therefore, improve oxygenation of myo- 
cardium everywhere except in an area 
supplied by the obstructed vessel so 
that the oxygen differential produced 
may generate sufficient current to fibril- 
late the heart 


it exists 


indeed 
the 
benefits derived from oxvgen the rapy 


Chis danger, if 
is surely outweighed by 
In Cases complicated by secondary gen- 
urterial anoxemia. In the un 
attack, 
high concentrations obtain- 
i mask are of doubtful value 
myocardium, any risk how- 


eralized 


complicated however, since 
even the 

able with 
to ischemic 
ever theoretical, appears unwarranted. 
[It would that 


oxvgen employed 


seem, therefore. while 


should be 


when an indication for its use is recog- 


freely 


nized or even suspected, its continua 
should be 


objective or subjective improvement of 


tion based on evidence of 
the symptom for which it was adminis 
tered 

ANTICOAGULANTS. It appears to be es- 
tablished that the use of anticoagulant 
drugs represents an important advance 
in the treatment of 
infarction 


acute myocardial 
[It is well recognized, how- 
ever, that there is a calculated risk in 
utilizing this form of treatment. Anti- 
coagulants are the 
prothrombin deficiency 
hypoprothrombinemia 


contraindicated in 
presence ot | 


due to vitamin 
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) 


hk deficiency or severe liver disease, 2 
blood dyscrasias with impairment of the 
normal mechanisms for hemostasis, 3 
renal insufficiency, 4) vitamin C de 


ficiency, 5) surgical or accidental 


trauma to the brain o1 spinal cord and 


6) ulcers, malignant or benign, es 
pecially of the gastrointestinal and 
urinary tracts. Since the decision to 


use anticoagulants is usually made at 
the time of the first 
clusion of the 
their use can, at 


examination, ex- 
which 
best, be 
but cursory. In the hands of qualified 


conditions con 


traindicate 


investigators anticoagulant therapy has 
been responsible for 1.7 deaths in every 
100 patients with acute myocardial in- 
farction'®. However, since the majority 
of patients are treated by general prac 
titioners and not by specialists in re 
search hospitals and since many pa 
tients are still being treated at home 
it is important to translate this exper 
the 


coronary disease in practice. The pro 


ience to every day treatment of 
phylactic value of anticoagulant ther 


apy as well as the dangers from_ its 
use depend to a great extent upon the 
reliability of laboratory facilities, the 
and skill of the at 
tending physician and the availability 
ot vitamin kK, 


emergency 


conscientiousness 
and transfusions for 
Even with meticulous 
the 
entirely 


use. 


care, however, response ot some 


patients — is unpredictable 
Moreover, bleeding or thromboembolic 
complications may develop with the 


“ideal” 


Hemorrhage from anticoagulant ther 


prothrombin time at levels 


apy has been reported from almost 
every region of the body, but the brain 
gastrointestinal tract and pericardium 
appear to be the commonest sites of 
fatal bleeding. With these dangers it 
mind, the physician must attempt t 
weigh the risk of therapy itself against 
that of thromboembolism in any give 
case. It has been adequately demon 
strated that in severe attacks of mvo 


il 
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cardial infarction, lives may be sal- 
vaged and disability prevented by the 
effective use of anticoagulant drugs. 
On the other hand, in mild or “good 
risk” cases® the incidence of thrombo- 
embolism is so low that no justification 
could be found for assuming the equal 
or greater risk from hemorrhage inher- 
ent in this form of treatment'*. From 
the evidence, therefore, anticoagulants 
like other drugs appear to be indicated 
only under certain well defined circum- 
tances. If the physician is not familiar 
with the action of these drugs or does 
not have the necessary laboratory fa- 
cilities, he would be wise to abstain 
from their administration. If, on the 
other hand, he feels competent to apply 
uch therapy, the condition of his pa- 
tient should dictate his course of action. 

HOSPITALIZATION. Since most attacks 
un a benign course followng the initial 
pain, the vast majority of patients can 
be treated at home if conditions there 
re satisfactory. If the patient's condi- 
tion is serious, if nurses are not avail- 
ble or if the home environment. is 
nsuitable, hospitalization should be 
ecommended. The wide employment 
tf anticoagulant drugs in acute coro- 
iry thrombosis has resulted in un- 
ecessary risk arising from immediate 
spitalization. In order to institute 
treatment without delay many patients 
re rushed to the hospit ul in spite of 
he fact that the highest death rate in 
his disease prevails during the first 

hours. Since these early deaths are 
result of ventricular fibrillation, 
rdiac asystole, shock or congestive 
eart failure, and are unrelated to 
iromboembolism, they almost cer- 

tinly cannot be preve nted by anticoag- 
int drugs. Obviously numerous fac- 
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tors may precipitate fibrillation in a 
hyperirritable ventricle, or stimulate 
cardio-inhibitory reflexes. These are 
thought to include physical activity, 
change in position, pain, mental strain, 
fear or other emotions, and_ stimuli 
from various organs in the body. The 
desire to save the small proportion who 
may die from thromboembolism after 
the first week may, therefore, jeopar- 
dize the chances for survival of the 
much larger segment of coronary cases 
known to die from other causes during 
the first 2 days. The author has been 
impressed with the relative ‘ly high inci- 
dence of early and sudden unexpected 
death even in mild cases hospitalized 
soon after the onset of the attack. The 
physical and emotional experience of 
an ambulance ride to the hospital, the 
psychic trauma of a hospit il room and 
bed and of being placed in an oxygen 
tent, often when oxygen is e ntire ly 
unnecessary, and the distress of re- 
peated venipuncture for prothrombin 
and coagulation times may be hazard- 
ous during this early critical period. 
Any form of treatment, including anti- 
coagulant ther: apy, can usually be in- 
itiated in the patient's home and re- 
moval to the hospital can be accom- 
plished, if indicated, when apprehen- 
sion has been allayed and these critical 
hours have passed. 

BED REST. The tendency to reduce the 
bedfast time of pi atients with mvocar- 
dial infarction appears to be a forward 
step in management. Prolonged bed 
rest in acute coronary occlusion and in 
heart failure is often unnecessary and 
indeed may be harmful. It has been 
shown that recumbency tends to in- 
crease cardiac work by increasing the 
circulating blood volume. Prolonged 


Good risk” cases were those in which none of the following poor prognostic signs were 
erved on the day of admission to the hospital: 1) previous myocardial infarction; 2) 
ractable pain; 3) extreme degree or persistence of shock; 4) significant enlargement of the 


rt 


») gallop rhythm; 6) congestive heart failure; 7) atrial fibrillation or flutter, ventricular 


hycardia, or intraventricular block; and 8) diabetic acidosis or other states predisposing to 


ibosis 
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iOS The American Journal of the 
bed rest is frequently responsible for 
generalized loss of muscular and vas- 
tone 


culai constipation and predispo- 


sition to venous thrombosis. It often 
has given rise to anxiety and prolonged 
psvchoneurosis. The “chair” treatment 
of Levine’ obviates some of these 
dangers and permits easier commode 
privileges. In the presence of dyspnea 
and pulmonary congestion the venous 
pooling produced by lowering of the 
effect. 
treat 
the 


how 


legs may indeed be a desirable 
The wisdom of utilizing “chair 
ment routinely from the onset of 
attack 
ever, must be questioned. Considerably 
than one-half of all the deaths 


in this disease occur during the first 


as advocated by Levine, 


more 
2 days and, even in the mildest cases, 

high proportion develop suddenly 
within the first 48 hours. As previousl) 
mentioned, these early fatalities are 
commonly the result of cardiac stand 
still, fibrillation, shock or 


congestive heart failure. Consequently 


ventricula 


although cardiac work may be less in 
the sitting than in the recumbent posi- 
tion, account has not been taken of the 
involved 
for the patient while being lifted on 
helped into a chair and back into bed 
In ow hospitals with limited 
personnel this procedure may not be 
devoid of stress for the patient. The 
hypotensive effect of the opiates when 
the head is elevated and the feet are 
depend nt 


when 


amount of strain that may be 


busy 


also be 


treatment 


must considered 


“chair is to be em- 
ployed soon atter the onset of the 
attack 
fore, that the patient be disturbed as 
little as possible during the first few 
days of the illness. Sight must not be 
lost of the fact that dependency of the 


legs with the patient seated in a chair 


It seems more reasonable, there 


may predispose to thrombotic compli- 


cations rather than prevent them. 
Numerous authors have recognized 
moreover that a tendency exists for 
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patients nursed in this manner to take 
too light a thei 
disregard protective restrictions. On the 


view of illness and to 


other hand, indiscriminate prolonged 
bed rest for all patients appears inad 
visable'*. It would therefore, 
that the length of time in bed and the 


time tor 


seer, 


instituting “chair” treatment 


ambulation can only be decided 


intelligently on an individual basis. The 


and 


physical and psychologic state of each 
patient, not routing procedure should 
determine how he can best be treated 


On thee 


has beeen hesitancy to 


DIGITALIS grounds there 


use digitalis mn 


the presence of a recent infarct lest it 
should favor rupture ol the ventricle 
increase the work f the heart, con 
strict the coronary vessels, induce seri 


clotting 
thrombi 


ous arrhythmias, enhance the 


cardiac 


pro 
1 
nowevel 


tendency O! dislodes 
Clear-cut clinical 


may be produc ed 


that such harm 


does not 


exist. Most authorities prescribe digi 
talis for the treatment of heart failure 
even in the first few days after myo 
cardial infarction while recognizing 
that in the latte particular care is re 
quired to avoid intoxication from. th 
drug. Since infarcted myocardium ap 

irritable and more sensitive 


pears more 


to digitalis, ventricular tachycardia wit] 


its dangerous potentialities may be 
evoked by injudicious use of the drug 
Asa precaution therefore, digitalis is 


usually prescribed in somewhat smaller 
than conventional d 
heart failure complicating recent myo 
Only half th 


age dose or less is frequently effective 


Osage tor congestive 


cardial infarction avel 
in aged patients because of their great 
er sensitivity to digitalis than the voung 
The common manifestations of digitali 
intoxication, nausea vomiting an 
bigeminy, are well known. The earlies 
symptoms of overdosage however, a1 
usually weakness, anorexia and abdom 
beats and an 
other type of arrhythmia may develo) 


inal pain. Premature 


— 
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rv which the most effective antidote 
potassium in oral or intravenous 


form. The possible occurrence of less 


ommon symptoms, such as diarrhea 


ind visual disturbances should be kept 


n mind. Although valueless and even 


harmful in the treatment of traumatic 


hemorrhagic shock, there is strong 
sis for the employment of digitalis 
cardiogenic shock when signs of left 
entricular failure have supervened. 
yioit ilis has strong vagal effects, one 
{ which may be the production of 
trial fibrillation. Finally, it must be 
membered that digit: lis is potentially 
ry dangerous in the presence of ven- 
ular tachycardia since its adminis- 
tion for this arrhythmia uniformly 
sults in ventricular fibrillation’. 
QUINIDINE. Quinidine is employed 
ring the treatment of acute cardiac 
farction to combat the development 
f numerous and troublesome prema- 
re contractions, persistent atrial flut- 
r and fibrillation without cardiac fail 
re and ventricular tachveardia. Quini- 
LIne is seldom capable of restoring 
nus rhythm in the presence of severe 
ilure and can add only a_ further 
izard to recovery. The drug is defi- 
ingerous in the presence ot 
plete heart block or intraventricu- 
r conduction defects. When ventricu- 
r tachycardia occurs in the course of 
ute myocardial infarction the gravity 
the situa tion requires rapid therapy 
| Jarger doses than under other cir- 
mstances. If quinidine can be ad- 


nistered by mouth this is the preter- 


9 


route. A dose of 0.6 gm. every 
urs should be given with electro- 
iphic control. Vomiting, diar- 
ica and nausea are common subse- 
ent to quinidine administration and 
netimes preclude its oral use. Tin- 
tus, vague psychic sensations and 
rration of vision also occur. Paren- 
il administration of quinidine may 


necessary when an acute arrhythmia 
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is associated with collapse, unconscious 
ness, vomiting, or other factors that 
make oral use impossible or absorption 
from the gastrointestinal tract uncer- 
tain. The intramuscular route is the 
one of choice for parenteral adminis- 
tration. Intravenous quinidine should 
be used with the greatest reluctance. 
Doses as small as 0.2 gm. intravenously 
have proved fatal in susceptible indi- 
viduals. The temptation to administer 
the drug too rapidly is great and once 
a toxic level is in the blood stream 
there is no retreat. Since its intravenous 
use is very hazardous it must be given 
extremely slowly either by an_ inter- 
mittent dose method or by dilution 
in a large volume of saline. The rate 
of administration recommended is not 
more than 0.1 gm. every 15 minutes up 
to and not exceeding 0.65 gm. Here 
electrocardiographic control is abso- 
lutely essential. When the QRS is pro- 
longed by 50@ or more, the quinidine 
must be stopped. When quinidine is 
pushed beyond this point the danger 
of cardiac arrest or ventricular fibrilla- 
tion is imminent. When its administra- 
tion is associated with sinus standstill, 
atrioventricular block, bundle branch 
block, a rise in ventricular rate, ven- 
tricular extrasystoles, ventricular tachv- 
cardia or transient ventricular fibrilla- 
tion, the drug should be stopped. Oxy- 
gen and means for artificial respiration 
should be at hand during such therapy. 
Intravenous quinidine is very un- 
pleasant to the patient often being as- 
sociated with tinnitus, vague sensations 
of detachment, pallor and sweating. 
Although routine oral administration of 
Guinidine in acute myocardial infare- 
tion has been recommended, no proof 
exists of its prophylactic value. Indeed 
the effect of the drug may depress 
sinus rhythmical activity and slow con- 
duction so that ectopic premature sys- 
toles may actually be converted into 
ventricular tachycardia®. If the prema- 
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ture svstoles tend to disappeat then 


On 
the other hand, if a multiplicity of pre 


the quinidine may be continued. 
mature svstoles develop, the drug must 
be immediately stopped. It is onlv by 
caretul observation and electrocardio- 
that 


be avoided during 


graphic control serious reactions 
tatalitic S 


the use of this drug. 


and may 


This 


preparation is less toxic than quinidine 


PRONESTYI HYDROCHLORIDE. 
and in usual therapeutic dosage does 
the 

diarrhea so common to that drug. In 


not produc nausea, vomiting o1 


travenously, it also appears much less 


hazardous than quinidine. For intra- 
venous use, no more than 200 mg. 
should be given per minute, but up to 


1000 mg. may be injected safely. Fatal 
fibrillation 
as 0.2 gm. intravenously 


ventricular has resulted 
aS little 


ll’ a patient with ventricular tachvcar- 


trom 


dia. Intravenous use of procaine amide 
is attended by profound depressions 
ol blood this. 


Levoph« d may be administered simul- 


pressure. To prevent 
taneously or Neo-Synephrine given as 
soon as indicated. As with quinidine, 
electrocardiographic control is  de- 
sirable 

AGENTS. In the treatment of 
cardiogenic shock there is a place for 


PRESSOR 
the pressor drug which increases pe- 
ripheral resistance and augments coro- 
flow without decreasing cardiac 
initiating 


nary 


output serious arrhythmias 
or stimulating metabolism. Epinephrin 
which increases myocardial excitability 
is unsuitable but other pressor amines 
appear to be producing encouraging re- 
sults. Levophed has become the most 
popula of these agents in the treat- 


ment 


it severely shocked patients and 


may reduce the mortality some 20%. 
It must be given intravenously and is 
usually initiated in the dose of 4 mg. 
per liter of 5% glucose in water. This 
concentration iS inc reased it necessary 


and the solution is given at a rate of 


dic al Sciences 


October, 1956 

flow capable of maintaining the sys 
tolic blood pressure ata level of 100 
to 110 Hg. 


blood pressure should be recorded fre 


mm. During its use, the 
quently not only to determine whether 
the dose is adequate but also to avoid 
an excessive and dangerous rise in 
blood pressure. If congestive failure is 
present, the amount of intravenous fluid 
with the 


curtailed. Extravasation of Levophed 


administered drug must be 


into the tissues may result in extensive 
areas of gangrene 


The slow intra 
venous injection of 0.5 gm. of amino 
in 20 ml 
control pulmonary edema by 
the 


Such administration 


ANMINOPHYLLINI 


phylline solution may occa 
sionally ' 
musculature 


relaxing bronchial 


however, 1S only 
rarely effective in relieving the pain of 
Amino 


phylline is the drug of choice when 


acute myocardial infarction. 
re spiratory depression following the use 
of morphine is associated with Cheyne 
Stokes respiration. Rapid intravenous 
injection of aminophylline may caus 
so much vasodilatation as to precipitate 
collapse or even death. Slower but still 
excessively rapid injection may caus« 
lesser degrees of peripheral arteriolat 
dilatation resulting in palpitation, head 
ache, nausea, chest pain and syncop 
When oral route it is 
doubtful that the drug has any othe: 
action than that of a diuretic. 
PAPAVERINE. 


given by the 


Papaverine has been 


recommended for cases of myocardial! 


infarction because of its dilator actio1 


on the coronary arteries and its tend 
ency to reduce or abolish premature 
contractions following experimenta 
coronary ligation in dogs. Large doses 
however, lead to A-V block and ver 
tricular ectopic rhythm. Although pa 
paverine is sometimes effective for th 
relief of pain when administered intr: 
venously in doses of 1 to 1s gr. dilute 


with 10 to 20 ml. of distilled water. 
may produce a sharp drop in the bloo 


| 


Russek: HAZARDS IN TREATMENT 


pressure, precipitate collapse and even 
fatal ventricular fibrillation. Exercise- 
lectrocardiographic tests have demon- 
strated that massive single doses (4% 
to S gr.) orally are necessary for favor- 
ble response in patients with angina 
ectoris Such dosage with its atten- 
lant side effects on smooth muscle pre- 
ludes the use of this drug in acute 


mvocardial infarction and other coro- 
irv clisease states. 
ALCOHOL. Whiskv should not be given 
icute coronary occlusion since it may 
crease the pulse rate, produce ectopic 


s or precipitate paroxysmal tachy- 
irdia. Contrary to the view held for 
vears, alcohol is not a coronary 
lilator drug’. Its abilitv to relieve 

n is purely the result of an analgesic 


Conclusions. Adequate care for the 
ftering trom acute coronary 
clusion is one of the most urgent 
yblems in present day therapeutics. 
Improvement in diagnostic methods 
| the introduction of a positive thera- 
utic program of active intervention 
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in place of the older regimen of 
“mastertul inactiv itv” have resulted in a 
reduction in the mortality rate in this 
disease from 50% to 20%. In spite of 
the major advances in diagnosis and 
therapy, however, it must still be rec- 
ognized that under proper supervision 
u large proportion of these cases will 
run their course from beginning to end 
with litthe or no need for medication. 
Since hazards exist even with skillful 
use of therapeutic measures by compe- 
tent physic ians, overtreatment arising 
from the application of “routine” pro- 
grams should be discouraged. It is only 
by adherence to the Important prin- 
ciple of treating each patient individ- 
ually that the dangers of indiscriminate 
therapy may be avoided. The. use of 
potentially dangerous agents in acute 
coronary occlusion without clear indi- 
cation is not justified. It is the physi- 
cian’s responsibility to be as aware of 
the hazards as the triumphs of modern 
therapy and to utilize such knowledge 
in the choice of specific measures for 
the individual case 
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INVESTIGATION OF THE SYNERGISM OF ISONICOTINIC ACID 
HYDRAZIDE AND CORTISONE. I. EFFECT OF ISONICOTINIC ACID 
ON THE METABOLISM OF CORTISONE BY LIVER TISSUE® 
By Leon L. WiEsEL, M.D 
Art t Research Laboratory Department of Medicin ( srooklyn Hospital 
Brooklyn ew York 
Our interest in agents which poten Since it is well known that the major 
tiate the action of cortisone in vivo led site otf cortisone inactivation is in the 
us to study the synergism of para- liver (Louchart and _ Jfailet and 
aminobenzoic acid and cortisone clin Schneider and Horstmann‘ we cd 
ically and by in vitro methods®. cided to test the effect of INH on the 
Our search for other agents capable of | metabolism of cortisone by liver tissue 
potentiating the action of cortisone led by an adaptation of the method of 
us to investigate tetraethylthiuram di Schneider and Horstmann'. We modi 
sulphide® by clinical methods because — fied this method by adding to the sub 
the extreme insolubility of this com- strate in our test vessels INH it 
NCEN N 
tlect ( 
pound in biologic fluids precluded its concentrations varying trom 0.5 to 


use in available in vitro tests. 
lsonicotinic acid hydrazide (INH 
attracted our attention because of its 
effects on microbial metabolism first 
Neuberg and Forrest® and 
because of its inhibition of the spread- 


ing 


shown by 


action of hyaluronidase in animal 
and human skin as demonstrated by 
Cappello and Vallegiani’. 


ry tudy has been aided by 


) 


rrant trom 


Table 1 illustrates the condition 


results of 


mg 
and typical experimet 
Figure | illustrates the results in all 
our experiments, 

As illustrated under the 
imposed in these experiments betwe: 
SS and 89% of 
after 


tissue slices in 


conditio! 


cortisone is inactivate 
} hours of incubation with liv 


in oxygen atmosphe 


the A. H. Robins ¢ 


ID 
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the addition of from 1.0 to 15 mg. 
{ INH decreased inactivation to 18% 
n the same period of time under identi- 
il conditions. 

It is of interest to note that like 
para-aminobenzoic acid, INH pre- 
erves the conjugated unsaturated sys- 


em otf the cortisone molecule as is 
lemonstrated by the persistence of 
ltraviolet absorption, while side chain 


lestruction is quite marked as shown 


couraging results and is being reported 
i a separate Communication’. 
Summary. The effect of isonicotinic 
acid hydrazide on the inactivation of 
cortisone by liver tissue was studied by 
a modification of the method of 
Schneider and Horstmann. In concen- 
trations of 0.5 to 15 mg. per test vessel 
isonicotinic acid hydrazide strongly in- 
hibited the inactivation of cortisone by 
liver slices. Isonicotinic acid hydrazide 


PABLE 1 INCUBATION OF COMPOUND E AND ISONIAZID WITH 
RAT LIVER SLICES 


Per Cen 
J \ if Ri 
B 1) 1) 
2 ( 165 
16 
( 170 
vis SO 
O15 
125 
12] 18 2 
7 | 118 
Blank vessel By contained 15 mg. of isoniazid and 210 + 2 mg 
of rat liver slices in buffered solution. Control vessels (C],) and 


Cy.) contained in addition 840 gamma of Compound E worked up 
without incubation. Vessels E; and E, containing the measured 
amount of Compound E in the tissue buffered solution were incu- 


bated for 3 hours in an oxygen atmosphere Vessels (E1,) and 
EL.) contained in addition to the measured amount of tissue and 
cortisone 15 mg. of isoniazid in buffered solutions. These vessels 
were treated in the same manner as vessels (E,) and (E 


the fact that the Porter-Silber reac- 
m fails to give measurable results. 
hromatographic studies at present 
nder way have produced at least one 
etabolite which is not identifiable by 
e usual methods. 

These experiments suggest that INH 
ould potentiate the action of corti- 
ne in vivo by markedly inhibiting its 
struction of the liver. This possibility 
s been explored clinically with en- 


inhibits the hydroxilation of the con- 
jugated unsaturated system of the cor- 
tisone molecule as shown by the per- 
sistence of the ultraviolet absorption 
curve but does not protect the side 
chain as shown by disappearance of the 
Porter-Silber reaction. These findings 
suggest that isonicotinic acid hydrazide 
should potentiate the action of cortisone 
in vivo by markedly retarding liver 
inactivation. 
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SUMMARIO IN INTERLINGUA 


Investigation del Synergismo de Isoniazido e Cortisona 
|. Effecto de Isoniazido Super le Metabolismo de Cortisona per Histos Hepatic 


Le effecto de isoniazido super le inactivation. de cortisona per histos hepatic 
| | 


esseva studiate per un modification del methodo de Schneider e Horstmann. In 
concentrationes de 0,5 a 15 mg per vaso de essayo, isoniazido fortemente inhibiva 
le inactivation de cortisona per sectiones cd hepate lsoniazido inhibi | 
hydroxilation del conjugate systema non-saturate del molecula de cortisona, qual 
tacto es demonstrate per le persistentia del curva de absorpt on ultraviolette. sed 
illo non protege le catena lateral, qual facto es demonstrate per le disparition 
lel reaction Porter-Silbei Iste constatationes significa que isoniazido deberea 
esser Capace a pote ntiar le action de cortisona in vivo per ret irdar marcatemente 


le effecto inactivante del hepate 


SUMMARIO IN INTERLINGUA 
Sec page 397 for original artie 


Le Relation Inter le Excessive Fumar de Cigarrettas e Tension Psychologic 


In un gruppo de 63 veteranos mascule, hospitalisate a causa de varie conditiones 
| 


medical o chirurgic, le application del Indice Medical Cornell revelava un plus 
large varietate de molestias somatic e psychologic inter le forte que inter I 
leve fumatores. Ex un “Lista de Adjectivos Descriptive” le leve fumatores 
seligeva, como epithetos applicabile a illes mesme, tal designationes de tractos 
de personalitate que es associate con normalitate psychologic, durante que | 
gruppo del forte fumatores monstrava un tendentia a seliger le typo contrari 


( 


le terminos. In duo gruppos, seligite al hasardo excepte que le 32 subjectos 
del prime esseva patientes psychiatric durante que le 53 subjectos del secunde 
esseva patientes non-psychiatric, il esseva trovate que le procentage de fort 
fumatores esseva significativemente plus alte inter le patientes psychiatric. Lé 
forte fumatores non se differentiava ab le leve fumatores in relation a lor stat 
civil, lor judicamento subjective del felicitate de lor infantia, e le presentia « 
absentia de disordines psychosomatic Esseva concludite que il existe un 


association intel le habitude del forte fumar S le presentia de tension psv¢ hologi« 


INVESTIGATION OF THE SYNERGISM OF ISONICOTINIC ACID 
HYDRAZIDE AND CORTISONE. Il, LONG-TERM STUDY OF THE 
SYNERGISTIC ACTION OF ISONICOTINIC ACID HYDRAZIDE AND 
CORTISONE ACETATE IN THE TREATMENT OF 
RHEUMATOID ARTHRITIS 


By Leon L. Wieser, \1.D 


\SSOCIATE ATTENDING PHYSICIAN 


\. Sipney Barrirr, M.D 


ATTENDING 


PHYSICIAN 


AND 


Cuaries |. Scuem, M.D. 
\SSISTANT ATTENDING PHYSICIAN 


Department ot Medicine and the Arthritis Clinic of the Brooklyn Hospital, 


Brooklyn, 


SINCE. the development ot cortisone 
have been interested in the inter- 
iate metabolism of this hormone in 


body and in agents which interfere 


vith the intermediate steps in metab- 


ism When our laboratory investi- 
tions showed that isonicotinic acid 
drazid INH) was capable of in- 


biting the hepatic inactivation of cor- 
ne to an even greater extent than 
other agent we had previously 


tudied we decided to test this find- 


in patients with active rheumatoid 


rthritis 


\Mluch conflicting evidence has ac- 


mulated on the efhicacy of cortisone 
] 


nd its analogs in the prolonged treat- 
rent of rheumatoid arthritis since it 


is first introduced. In contrast to the 
or results obtained several vears ago 
Boland’, Freyberg et al.’, Levin et al.*, 
one and Irby’ and West and 


‘ewns”) more recent reports on its 


ng-term use have been more favor- 
‘le (Bunim? and Ward et al.8). Our 
vn very satisfactory results with the 
] 


eumatism Association in April, 1954. 


liminary report was presented at the 


New York 


prolonged administration of cortisone 
and synergistic agents in the treatment 
of rheumatoid arthritis have previously 
been reported'™! and have been con- 
firmed by others (Homburger and 
Bonnert, Oka®, and = Zarafonetis ef 

The present investigation was begun 
in May, 1953, and was conducted to 
evaluate the effect of a new synergistic 
agent, INH, in conjunction with small 
doses of cortisone acetate over long- 
term periods in order to eliminate the 
effect of spontaneous variations of dis- 
ease activity 

Method. A group of 39 patients with well- 
documented rheumatoid arthritis of more 
than one year’s duration (with 3 exceptions ) 
was selected for investigation. Some had 
previously been treated with corticosteroids 
but all exhibited definite clinical and labora- 
tory evidence of active rheumatoid arthritis 
at the time of admission to this study group. 

Since previous experience!! had demon- 
strated that 37.5 mg. of cortisone acetate 
daily by mouth was insufficient in itself to 
suppress or to matntain suppression of active 
rheumatoid arthritis, this dose was arbitrarily 
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INH wa mcomitantly idministered 

Lose ranging trom 100 to 600 mg per 
with an average daily dose of 400 me 
This a ted ti in average dose of trom 
to § r kilogram of body weight per 
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withdrawal. In_ the 
ithhe ld 


relapse with nayority of 
patre nts both drug S were it ifke rent 


tines 


Results. A total of 39 patients have 


Lay his dose of INH has been extensively been so treated since May, 1953. In 
ISe t tre itment ot pulmonary tubercu- each patient we were able to demon 
sis and has been shown to be well tolerated : 
st majority of patients treated strate by the method used that INH 
Each patient served as his own control by definitely potentiate dthe anti-inflamma 
lrawal of either INH or cortisone torv effect of cortisone acetate since re 
etate regular intervals. Withdrawal of lapse durine contro! periods was quite 
was alwavs instituted it times 
its showed good clinical response uniform irrespective of which of the 
be able to judge and to correlate two drugs was withdrawn. The only 
rABLE 1 RESULTS OF COMBINED ISONICOTINIC ACID HYDRAZIDE AND 
CORTISONE THERAPY IN 39 PATIENTS WITH RHEUMATOID ARTHRITIS 
D D ( 
S {rt} ( INH ( 
I +4 yrs 2 2 2 4 
E.] M 54 15 1 
65 l vr 2 10 mos | 
LJ} | 2 1 512 2 
5 10 vrs 1 1/4 vrs 
10 2 4 1 11/12 vrs Remission 
IV | 7 7 12 1 1/12 vrs 2 
G.H | 16 vrs } ) 1 3 4 yrs 2 
VIS | +4 yrs 1 112 vrs Remission 
LK l vr ) Remission 
| \ 4 In 2 
L.G | 25 1 1 7/12 vrs 2 
V.A MM 72 l ) 2 2 12 mos 2 
MI | 63 vrs } 1 1/ie ; 
IM NI 60 > S 2 mos 2 
\.D i 6S 10 S ) 2 21 4 
R.B | +4 24 yrs 2* 
C.R | 25 vrs | 2 
| 32 7 2 ? > 
M.1 I ? 1 2 
M 2 mos » 12 5 ? 
D.] 2 7 vrs 4 l 
I.MebD M +S 2 mos 2 » 12 4 
G.M 7 l vr 2 16 y 2 
D.P | 65 20 vy 1 ll 12 
D.R | 28 14 vrs 2 14 yrs 2 
V.R | > MOs 2 2 161 
| 16 vrs 12 2 
33 vr 2 2 1 2 
M.A | +6 > vrs 2 2 
G.B l vr 2 1 1/12 vrs 2 
R.D 56 vrs 2 yrs 2 
NI 8 yrs 2 10/12 y1 
B.G M $8 3 vrs 2 2 2 1/4 yrs 2 
37 yrs 2 1/12 yrs 
K.G I 28 14 yrs 3 8 2 1/6 yr 2 


| his patie nt deve lope d pare sthesia of the legs 
he line se parates clinic from private patients 
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ceptions to this were 3 patients in 
vhom complete remission of disease 
ccurred after a period of treatment. 
these patients no return of activity 
is occurred to date in spite of cessa- 
m of all treatment. 
The combination was well tolerated. 
It produced increased appetite and 
euphoria as previously noted in 
the treatment of tuberculosis with INH 
lone The only side reaction observed 
ut from weight gain (which was nev- 
r excessive ) was mild facial rounding. 
ln one patient paresthesia of the lower 


tremiuties developed but cleared on 
he administration of pyridoxine hvdro- 
hloride. It should be added that this 

nbination was administered to dia- 


ti p itients without mcrease mM their 


quirements as well as to hy- 

ertensive patients without increase in 
hypertension. Table summa- 

the significant data in this group 

itients. The degree of involvement 

response to therapy are graded 

ms of the standards of the Ameri- 

Rheumatism Association. 


\s a whole, these results have been 
shly favorable since this combination 
rugs produced desirable suppres- 
of clinical activity in a great ma- 


he patients without serious 
e reactions even in those individuals 
vere suffering from complicating 
ease. We have been able to continue 
treatment for periods in excess of 
vear in 24 patients and in excess 
2 years in 9 patients. We stopped 
treatment in one patient because 
the deve lopment of paresthesia. 
Discussion. Publication of the results 
re presented were purposely delayed 
order to permit satisfactory evalua- 
n of synergism over a pe ‘riod of time 
ficient to eliminate coincidental im- 
vement as well as the acknowledged 
iries of this disease. The findings 
e been so consistent and reproduc- 
to eliminate any doubt as to 
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their validity. They lend further sup 
port to the well established fact that 
the — ‘roids are destroyed largely 
by the liver and to a lesser extent by 
the spleen and kidney. Any substance 
which interferes with this destruction 
either by competing for the underlying 
enzymatic mechanisms or by interfering 
with the enzymatic mechanism. itself 
or with its coenzyme system will re- 
tard destruction of administered corti- 
sone and increase the persistence of 
its effect in the body. 

This prolonged “life” of a given 
amount of the steroid seems to increase 
its therapeutic activity without at the 
same time producing the undesirable 
side reactions noted with doses of corti- 
sone enough in themselves to 
produce equal anti-inflammatory activ- 
ity. Satisfactory explanation of this ob- 
servation must await explanation of 
the mechanism of action of the steroids 
in inflammation. The only possible ex- 
planation at this time is that smaller 
doses act in a more physiologic fashion 
while large doses produce a pharma- 
cologic effect with accompanying mani- 
festations of an undesirable nature. 

It is to be anticipated that a final 
elucidation of the mechanisms of the 
unti-inflammatory action of the corticos- 
teroids will in all probability remove 
them from the role which they now 
play in the therapy of infli immatory 
disease. This in turn will permit the 
development of other agents which w ill 
produce anti-inflammatory effects with- 
out the undesirable side reactions as- 
sociated with large doses of corticoster- 
oids. Investigation in this direction is 
being pursued in this laboratory. 

Results of tests with the newer syn- 
thetic corticosteroids, prednisone, pred- 
nisolone and the 9-alpha substituted 
hydrocortisone in conjunction with INH 
are to be published se parate sly. In 
general they do not differ from ‘those 


ivi 

In 

H 
That 

Lite 
the 
nly 


Phe (merican Journal oF thre dic al Scie neces October. 1956 


obtained with cortisone acetate and bination was proven by alternate with 


INH drawal of INH or cortisone. The com 

Summary. The demonstration of the bination proved eflective while neither 
inhibition of cortisone inactivation by drug by itself was adequate for con 
liver tissue in the presence of isonico trol of arthritic manifestations in the 
tinic acid hydrazide prompted the test dosage employed This form of ther 
ing of clinical synergism of this com- apy was satisfactory and free of the 


bination. An average daily dose of side reactions which occur with large 

100 mg. of INH and 37.5 mg. of corti- doses of cortisone alone. Similar studies 

sone was administered to a group of with the newer synthetic derivatives 


well-documented cases of rheumatoid of cortisone are under way 


irthritis. The effectiveness of this com 
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SUMMARIO IN INTERLINGUA 


Investigation del Synergismo de Isoniazido e Cortisona 
II. Studio a Longe Duration del Action Synergic de Isoniazido e Acetato 
de Cortisona in le Tractamento de Arthritis Rheumatoide 


Le demonstration del inhibition manifeste in le presentia de isoniazido in | 
inactivation de cortisona per histos hepatic iInspirava le prob ition del synergism 
clinic del duo mentionate substantias. Un dose diurne median de 400 mg de 
isoniazido plus 37,5 mg de cortisona esseva administrate a un gruppo de ben 
documentate casos de arthritis rheumatoide. Le efficacia del combination esse\ 
demonstrate per le abstention in alternation de isoniazido e cortisona. Le com 
bination se provava efficace durante que ni le un ni le altere del droga 
per se esseva adequate pro le controlo del manifestationes arthritic in le dosé 
empleat Le therapia combinate esseva satisfactori e libere del reaction 
lateral que occurre con administrationes de grande doses de cortisona sol. Simil 


studios con le plus recente derivatos synthetic de cortisona es in progresso 


URINARY GONADOTROPHIN EXCRETION IN OSTEOARTHRITIS 
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ected as an etiologic factor in pri 
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se. Excess pituitary growth 
is been particularly suspect 


oh it has never been demon 
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Also, chorionic gonadotrophins are 
known to stimulate skeletal growth in 
prepubertal years, and under certain 
conditions are capable ot producing 
degeneration of articular cartilage in 


animals? 


ted. Suspicion mav also be directed Recently we observed a case of arth- 
trophins since these are pro ritis mutilans in which the cartilaginous 
ed in excess after the menopause lesions had repeatedly flared up upon 
24-HOUR URINE ASSAY IN OSTEOARTHRITIS CASES 
Ye Year } al Ceonadot phins Vouse Units 
68 15 110 
65 15 125 
61] 21 125 
36 
56 250 
195 
60 17 125 
SR 15 354 
7] 2] 620 
66 2] 900 
59.9 16.6 267 
HOUR URINE ASSAY IN: NONARTHRITIC CONTROLS 
\ Year Years | tmenopausal Gonadotrophins (Mouse Units 
64 14 122 
65 15 150 
64 90 900 
54 5 696 
6 10 117 
f 0) 100 
59 1] 300 
35 13 318 
LS 995 
65 12 108 
\VEI 60.9 199 933.6 


119 


t 

he 

eV 

al: 


42) The American Journal of the Medical Sciences + October, 1956 


the injudicious administration of chori- 
onic gonadotrophins®. Since cartilage 
destruction occurs in both osteoarthritis 
and arthritis mutilans, it seemed worth- 
while to find whether osteoarthritic pa- 
tients showed excess gonadotrophin ex- 
cretion. 


Methods. Ten postmenopausal patients 
were selected who had osteoarthritis involv- 
ing the proximal and distal interphalangeal 
and other joints. In these cases the diagnosis 
was certified by several members of our 
arthritis clinic, all had confirming roentgeno- 
grams, and in no case was there any doubt 
as to co-existing traumatic or rheumatoid 
arthritis. A similar number of women of cor- 
responding ages and postmenopausal inter- 
vals who showed no clinical or radiological 
evidence of osteoarthritis were selected as 
controls. The average age of the osteoarthritis 
group was 59.9 years with a 16.6 year post- 
menopausal period: Nonarthritic controls av- 
erage 60.9 years with an average of 12.2 years 
after the menopause. 

Twenty-four hour urine specimens were col- 
lected in clean containers, kept cool and 


ACKNOWLEDGMENT: We wish to thank Mr 
in laboratory determinations. 


promptly delivered to the laboratory. Gona- 
dotrophins were assayed by the uterine weight 
increase method of Levin and Tyndale? and 
the results reported in mouse units. Serial 
dilutions of 1:3, 1:6, and 1:10 were per- 
formed and further “run out” on those speci- 
mens whose values were elevated above the 
usual range. (Usual premenopausal range 0 
to 35; postmenopausal 90 to 300 mouse 
units. ) 


Results. Excretion of corticoids, 17- 
ketosteroids and estrogens was deter- 
mined in each case of osteoarthritis. No 
consistent deviations from normal were 
observed. 

The gonadotrophin assays are tabu- 
lated on page 419. 

Conclusion. Pituitary gonadotrophin 
excretion was almost identical in the 
series of 10 cases of osteoarthritis and 
the series of 10 carefully matched con- 
trols. It may, therefore, be assumed 
that the amount of gonadotrophins, as 
measured by current techniques, is not 
a factor in the etiology of osteoarthritis. 


. Harry E. Hadd, M.Sc., for technical assistance 
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SUMMARIO IN INTERLINGUA 


Excretion Urinari de Gonadotrophina in Osteoarthritis 


Le excretion de gonadotrophina pituitari esseva quasi identic in un serie de 
10 casos de osteoarthritis e un serie de 10 cautemente seligite subjectos de 
controlo. Ergo le conclusion es justificate que le quantitates de gonadotrophina 
mesurabile per le technicas currentemente in uso non constitue un factor in le 


etiologia de osteoarthritis. 
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An hereditary hemorrhagic disorder 
which has certain features in common 
with hemophilia but differs from it in 
many respects, has been called by sev- 
eral different names. These include 
thrombopathia v. Willebrand-Jiirgens 
or v. Willebrand’s syndrome, pseudo- 
hemophilia, vascular hemophilia and 
female hemophilia. The condition was 
originally described by v. Willebrand 
and Jiirgens** and its features have 
been amplified further by several sub- 
sequent investigations (Estren, San- 
chez and Dameshek’, Revol, Favre- 
Gilly and Ollaguier*). The natural 
history, symptomatology, and routine 
laboratory findings are well defined, 
and the disorder can be considered a 
clinical entity. 

Both males and females are affected. 
The heredity follows a dominant pat- 
tern although sporadic cases occasion- 
ally occur (Revol, Favre-Gilly and 
Ollaguier*® ). The first symptoms usually 
appear in early childhood but may be 
delayed until puberty. Epistaxis is the 


most common manifestation and some- 
times the only spontaneously occurring 
hemorrhage. Bleeding from the gums 
is frequent and prolonged bleeding 
may follow small lacerations and surgi- 
cal procedures. Easy bruising with 
spotty ecchymoses and subcutaneous 
hematomas are frequent. Petechiae oc- 
cur but are less common. Profuse 
bleeding from the uterus during or be- 
tween the menstrual periods is not in- 
frequent and postpartum hemorrhage 
has been described. Gross bleeding 
into the gastrointestinal tract is unusual 
and the occurrence of hemarthrosis is 
rare. Typically, the bleeding tendency 
fluctuates with periodic exacerbations 
and remissions. Females are often more 
severely affected than males. Of the 48 
patients with clinical symptoms re- 
ported by v. Willebrand and Jiirgens** 
ten females died from either nose 
bleeds, uterine bleeding, posttraumatic 
hemorrhage or gastrointestinal hemor- 
rhage. With increasing age the disease 
becomes less severe. 


*This investigation was pei gems by State of Washington Initiative 171 funds for research 


in Biology and Medicine, an 
American Cancer Society. 


Washington State Cancer funds, and a grant-in-aid from the 
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Routine laboratory studies reveal a 
normal clotting time, Quick prothrom- 
bin time, platelet count and clot re- 
taction. The most common abnormality 
is a moderately to markedly prolonged 
bleeding time. The Rumpel-Leede test 
is strongly positive in the severe cases 
while in milder cases it can be normal 
in spite of a prolonged bleeding time. 
From the information available it is 
not yet clear whether the syndrome 
represents a pathogenetic entity or 
whether different conditions are man- 
ifested by a clinically similar bleeding 
disorder. The cases described in the 
present study fulfill the clinical criteria 
for the diagnosis of pseudohemophilia. 
Laboratory studies have shown them 
to have a vascular defect together with 
a deficiency in antihemophilic globulin. 
The significance of these findings will 
be discussed. 


Clinical Data. Information concerning 5 
families with this hemorrhagic disorder is 
reported. There is no evidence that these 
families are interrelated. In 34 individuals 
an increased bleeding tendency was assumed 
from either the history or clinical and labora- 
tory findings. Twenty-eight individuals were 
studied in our laboratory and 8 patients of 
the 5 families were investigated in detail 
(Figs. 1 to 3). 

FAMILY G. This family is of particular in- 
terest, since the clinical course has been 
severe in two siblings, both of whom have 
been studied in detail. Historical data on 39 
family members were obtained. It was not 
possible to obtain convincing evidence of the 
hereditary occurrence of a hemorrhagic dis- 
order, except for a questionable history of 
childhood nose bleeds in three family mem- 
bers and the finding of a strongly positive 
tourniquet test in the mother of the two 
siblings whose histories are presented in de- 
tail: 

GG(A), a 17-year-old girl, suffered from 
moderate to severe epistaxis since early child- 
hood. Bleeding from decaying teeth, from the 
gums and adenoids and after tooth extraction 
has occurred repeatedly. Hemorrhage from 
the gastrointestinal tract resulted in iron de- 
ficiency anemia. Bleeding was prolonged after 
cuts and small lacerations. She had a marked 
tendency to bruise easily and was always 
covered with a variable number of ecchy- 
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moses and subcutaneous hematomas. Man 
of these had the central firm white node er 
halo of blue pigment often seen in hemo- 
philia. Blood transfusions were necessary on 
three occasions and were effective in reducing 
bleeding. 

TG (B®) had suffered from intermittent 
epistaxis since early childhood. These bouts 
occurred about fifteen times per year and 
each lasted from 10 hours tg 2 days. At the 
age of 3% years such an episode could not be 
controlled and the patient expired. Necropsy 
revealed no cause for death other than acute 
blood loss. Tests reported on the chart in- 
cluded bleeding times of 24 and 27 minutes, 
a negative tourniquet test, and a venous clot- 
ting time of 7 minutes. 

FAMILY H. Historical data on 24 family 
members were obtained. Eight had a history 
of bleeding and on examination 6 of these 
had either an abnormal tourniquet test or a 
prolonged bleeding time or both. One of the 
two brothers in generation 1 did not show 
any laboratory abnormalities when examined 
in spite of a history of increased bleeding ten- 
dency. The symptoms in these 8 subjects 
consisted of nose bleeds in childhood with a 
decrease in severity in the second decade of 
life. Easy bruising, free bleeding after cuts 
and -postoperative hemorrhages were common, 
but varied in intensity. A more detailed his- 
tory is provided of the patient studied in de- 
tail. 

BH (A), is a 29-year-old woman. During 
childhood she was taken to the doctor fre- 
quently because of severe nose bleeds. There 
also was a marked tendency to bruise and 
prolonged bleeding after minor cuts. Men- 
strual periods were very irregular and there 
was ‘occasional menorrhagia. A first pregnancy 
at 17 years was characterized by intermittent 
vaginal bleeding after the fourth month and 
postpartum hemorrhage occurred with re- 
quired blood transfusions. A second preg- 
nancy was uncomplicated. At the age of 25 
a dilatation and currettage was unsuccessful 
in controlling menorrhagia and a hysterectomy 
was performed. At 28 years, intermittent 
bleeding occurred for one week after ex- 
traction of three teeth. 

FAMILY J. Of 24 family members, 8 had a 
history of increased bleeding tendency. The 
onset was in childhood and the symptoms 
were prolonged bleeding after cuts, easy 
bruising, moderate epistaxis, bleeding from 
the gums and adenoids, and postoperative 
hemorrhages. Separate histories are provided 
of the 2 patients studied in detail. 

JJ (A), a 15-year-old female, had suffered 
from nose bleeds once a week since early 
childhood. These had become less frequent 


FAMILY G 


Fig. 1—Family G. 


Fig. 3—Families K and R 
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and severe with increasing age. There was 
spontaneous bleeding from the tonsils. At the 
age of 14, her second menstrual period re- 
sulted in ,extensive bleeding, lasting one 
week. A decrease in hemoglobin to 50% at 
this time required blood transfusions. There- 
after her menses remained regular but occa- 
sionally blood loss was excessive. Increased 
bruising tendency after trauma with the target 
appearance of the bruise was a typical fea- 
ture. No excessive bleeding was observed fol- 
lowing cuts, or with loss of primary teeth. 

Je] (B) is a 17-year-old female with a 
marked tendency to bruise. The subcutaneous 
hemorrhages often showed the typical target 
appearance. On one occasion hemorrhage 
from a tooth socket followed extraction, con- 
tinued for days, and was difficult to control. 
Frequent oozing occurred after dental care. 
There were no nose bleeds or menorrhagia. 

FAMILY K. Historical data on 22 family 
members were obtained. Of these, 11 had 
a history of a bleeding disorder. The hemor- 
rhagic manifestations were first noticed in 
early childhood and include prolonged bleed- 
ing from cuts, from tonsils, easy bruising, ex- 
cessive bleedings after tooth extractions, after 
tonsillectomy and following delivery. The de- 
fect in the hemostatic mechanism was con- 
firmed by routine laboratory tests in the 3 
patients it was possible to examine and con- 
sisted of a positive tourniquet test and a pro- 
longed bleeding time. In 2 of these, more 
extensive studies were done and these pa- 
tients’ histories are provided in detail. 

KJ (A) is a 7-year-old boy with increased 
bleeding tendency since early childhood. He 
had frequent epistaxis after minor trauma, 
as well as bleeding from the gums and 
tonsils. Prolonged bleeding occurred with loss 
of primary dentition and after tooth extrac- 
tion. He was hospitalized at 7 years of age 
because of uncontrollable hemorrhage from 
the tonsils during an episode of tonsillitis. Fre- 
quent iron medication was required because 
of blood loss anemia. There was no prolonged 
bieeding after cuts, and none after circum- 
cision. 

GJ (B) is a 37-year-old woman who had 
suffered from a bleeding tendency since child- 
hood. There was frequent epistaxis up to the 
age of 30 occasionally lasting several days 
and an increased bruising tendency. Repeat- 
edly there was prolonged bleeding from the 
gums and tooth sockets after dental care 
and hemorrhage also occurred after tonsil- 
lectomy. Menorrhagia was severe and on 


two occasions hemorrhagic complications after 
delivery required transfusions. There was no 
increased bleeding tendency after small cuts. 

FAMILY R. Historical data on 31 family 
members were obtained. Of these, 4 had a 
definite history of an increased bleeding ten- 
dency and on examination showed a positive 
tourniquet test. The bleeding time was normal 
but had been markedly prolonged on other 
occasions. Four had a questionable history of 
bleeding. Symptoms appeared in early child- 
hood and consisted of epistaxis, easy bruising, 
aay bleeding after lacerations and 
pleeding episodes after minor surgery. Two 
patients were studied in detail and their 
histories are given separately. 

IR (A), a 21-year-old man, had a bleeding 
tendency which was first noted at the age 
of 5. Weekly nose bleeds occurred which 
usually lasted several hours and bleeding from 
small cuts was prolonged. Bruises had a typi- 
cal target appearance of the hemorrhage. 
There was prolonged bleeding when the pri- 
mary teeth were lost and bleeding also oc- 
curred after tooth extraction and after tonsil- 
lectomy. Gastrointestinal hemorrhage was 
noted once, lasting one month. Between the 
ages of 5 and 8, iron medication did not con- 
trol the anemia and frequent blood transfu- 
sions were necessary to combat the blood 
loss and to stop the bleeding. After the age 
of 8, there was some decrease in the hemor- 
rhagic manifestations. 

TR (B). This 5-year-old boy had suffered 
from frequent nose bleeds since childhood 
with a tendency to bruising and profuse 
and prolonged bleeding after lacerations. Ex- 
cessive hemorrhage after circumcision had 
also been troublesome. 

Laboratory Data. In all 8 patients studied 
in detail the Quick prothrombin _ time 
(Ham1?°) was within the normal range, thus 
excluding deficiencies of factor V (proaccel- 
erin, labile factor) and factor VII (procon- 
vertin, stable factor). The thrombin clot- 
ting time (Quick?*) was normal, demonstrat- 
ing the absence of a circulating antithrombin. 
The plasma fibrinogen level (Ratnoff and 
Menzie25) was within the normal range. Clot 
retraction (Ackroyd!) was quantitatively nor- 
mal in all subjects. Platelet counts obtained 
by a direct counting method (Feissly and 
Liidin®) were within the normal range. The 
morphology of platelets was evaluated in 
each instance by phase microscopy. Sectioned 
platelets® were studied in 5 cases with the 
electron microscope. No morphologic abnor- 


*Platelets were concentrated from platelet rich plasma by differential centrifugation in the 
cold centrifuge using siliconized equipment. The blood was decalcified with Sequestrene, 
using 1 part 1% Sequestrene and 9 parts blood. The thrombocytes were prepared for electron 
microscopy by techniques described by Kautz and de Marsh!1®, 
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malities were demonstrated in the thrombo- 
cytes of the individuals studied by either 
method. An electron micrograph of sectioned 
platelets. is shown in Fig. 4.° The bleeding 
time was variable. Moderate to severe pro- 
longations were typically found although it 
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microscope under direct illumination with a 
green filtered light.t The capillaries in the 
cases G-A, H-A and K-A had a retiform pat- 
tern with many anastomoses and without 
the regular rows of hairpin loops of the nor- 
mal individual. In other cases the capillaries 


Fig. 4.—Electron ee of sectioned platelets from patient JeJ. (PM, platelet membrane; 


H, hya 


could be normal on a single examination. The 
tourniquet test was abnormal in all patients. 
These findings are summarized in Table 1. 

Capillary microscopy was performed. The 
capillaries at the base of the cuticle of the 
nail bed were examined with a_ binocular 


omere; G, granules of granulomere; S, spicule. ) 


appeared quite normal in all respects (R-A, 
R-B, J-B). 

Table 2 contains the values for clotting 
time, recalcification time, and prothrombin 
consumption in the patients studied. Clotting 
time was within normal limits or slightly pro- 


*Electron microscopy was done in the Department of Anatomy, University of Washington. 
We are greatly indebted to Miss Jean Kautz who performed these studies. 


tThe cuticle was prepared by placing a drop of oily cuticle remover (Cutex R) on it for 15 


minutes prior to examination. 
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longed. Recalcification time was normal or 
slightly lengthened in 4 patients and definitely 
lengthened in the other 4 patients. The serum 
prothrombin was measured in plain glass 
tubes after 2 hours’ incubation at room tem- 
perature and was found abnormal in 4 cases. 
The prothrombin content in serum, deter- 
mined after the incubation of whole blood 
at room temperature for 24 hours in silicon- 
ized tubes, was definitely abnormal in 6 


TABLE 1.—RESULTS OF BLEEDING 
TIME AND TOURNIQUET TEST 
Bleeding Tourniquet 
Time in Min. Test 90 mm. 


Pedigree Patient (Duke) Hg for 7’ 
Normal ey (+) 
range 
G A 16:30 
B* 23:24 
H A 2:13 +++ 
J 3:60 +4 
B 3 ++ 
K 3:60 + 
B 7:30 + 
R A 2:3 ++ 
B 1:33 4.4 


MetHODs: 
Tourniquet test: Interpretation 
No or < 20 petechiz/2.5 cm.? below 
antecubital area 
+ < 20 petechie/2.5 cm.? b.a.a. 
+-+ Positive over entire forearm 
+++ Leaded with petechie 
++-+-+ Ecchymoses 
(+ results are occasionally found in 
normal individuals) 


* Results taken from hospital chart 


cases. This method (Hill et al.12) proved to 
be a sensitive test for establishing the pres- 
ence of a mild defect. Mixing experiments 
with as little as 1/10 normal plasma resulted 
in normalization on the patients’ prolonged re- 
calcification time. This excludes a circulating 
antithromboplastin in these cases. 

To study the generation of thromboplastin 
in more detail, the thromboplastin generation 
test (Biggs and Douglas?) with the modifi- 
cation of Duckert et al.6 was performed with 
the following results: 

1) The curves obtained after incubating 
the patients’ serum with normal BaSO, ad- 
sorbed plasma and normal platelets were 
within normal limits. From these observations 


a deficiency of PTC (hemophilia B factor, 
Christmas factor) can be cael 

2) Thrombocytes were tested by incubat- 
ing the patient’s platelets with normal serum 
and normal BaSOQ, adsorbed plasma. The 
platelets were washed several times, and the 
test was performed with unagglutinated 
thrombocytes suspended in 0.9% saline ac- 
cording to the method of Filiickiger, Hassig 
and Koller®. Control tests were carried out 
with suspensions of normal platelets in the 
same concentration (40,000 to 70,000 plate- 
lets per c.mm.) prepared in the same way at 
the same time. The thromboplastic activity of 
the platelets was found to be normal in all 
cases. 

3) To test the plasma fraction, the patients’ 
BaSO, adsorbed plasma was incubated with 
normal serum and normal platelets. The find- 
ings are presented in Fig. 5A. For compari- 
son, the range of normal control determina- 
tions simultaneously performed is shown in 
the shaded area. A definite deficiency in the 
thromboplastin generation was shown in four 
of eight curves. The deficiency was severe in 
one case and relatively mild in the remaining 
3. Four other curves were within normal range. 
Since freezing and thawing of serum in glass 
may activate PTC (Rapaport, Aas, and 
Owren24) and so mask minor deficiencies of 
antihemophilic globulin, a further series of 
tests were done with unfrozen serum. 
Using this technique, differences between the 
normals and the patients appeared more pro- 
nounced (Fig. 5B). 

Quantitation of the antihemophilic globulin 
was performed. In this study, a quantitative 
method employing the thromboplastin genera- 
tion test (Duckert et al.®) was used. All 
the determinations were done with the same 
frozen serum and frozen platelets. In_ this 
system, the BaSO, ideal lasma fraction 
of the patients and the a controls were 
the only variables. The minimal clotting time 
was assumed to reflect the content of anti- 
hemophilic globulin (Biggs, Eveling and 
Richard‘). Serial dilutions of BaSO, adsorbed 
plasma ‘from a normal control individual and 
from each patient were compared to a 
standard reference plasma. (This assay is 
basically similar to that described by Biggs* 
in which serial concentrations giving the 
same clotting time are compared for quanti- 
tation.) Values of twenty normal control 
plasmas varied from 60 to 190% as related to 
one reference plasma employed in_ these 
studies. Patients percentages varied from 
3 to 75%. These results are illustrated in 
Fig. 6. 


Fig 
the 
the 


Me 
No 

ral 
Ped 
( 

I 

] 


Method 


Normal 
range 


Pedigree 
G 


Matter et al.: 


VASCULAR HEMOPHILIA 


TABLE 2.—VALUES FOR CLOTTING TIME, RECALCIFICATION TIME 
AND PROTHROMBIN CONSUMPTION 


Lee-White'® 


Clotting Time 


in Min. 
5-12 
Patient 
A 5-10 
7 
A 13} 
A 14 
B 133 
A 12 
B 12 
A 16 
B 12 


* Time: First appearance of fibrin strands/formation of solid clot 


Recalcification'® 
Time in Seconds 


II Stage % Prothrombin 
Remaining in Serum® 


175/220 


90/100—120/150* 


150/240 
220/270 


120/145 


115/140 


115/145 


100/120, 150/160 


150/175 


** Result taken from hospital chart 
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Fig. 5A.—Thrombolastin generation test curves using the BaSO, adsorbed plasma fraction of 
the patients. Shaded area-range of controls. B. Thromboplastin generation test curves using 
the patients BaSO, adsorbed plasma fraction + the serum fraction of either the patients or 
the controls. Shaded area-range of controls. 
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ANTI HEMOPHILIC GLOBULIN IN % 


Range in 20 normal control persons Range in 8 patients 
10 males 10 females [] 
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mean percentage — 
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Fig. 6.—The patients from left to right are: 
Pedigree: Patient 
G:A 


b> 


45; Control 
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5- 
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Fig. 7.—Thromboplastin generation test curves using the BaSO, adsorbed plasma fractions of 
patient G.G. hemophilia A and normal control. The results of the corresponding 1:1 mixtures 


of these plasmas are shown. 
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Patient A pedigree G showed the most 
pronounced defect in the BaSO, adsorbed 
plasma fraction. The antihemophilic globulin 
concentration was found to be less than 5% 
with both the quantitative thromboplastin 
generation test and the partial thromboplastin 
time (Langdell, Wagner and Brinkhous!7). 
Blood and plasma mixing experiments with 
a known case of hemophilia A (M. T.) were 
performed, and the data are shown in Table 
3. The clotting and recalcification times of 
this mixture were slightly prolonged. The 
prothrombin consumption in the mixture was 
equal to the prothrombin utilization in pa- 
tient A’s serum. When an equal mixture of 
BaSO, adsorbed plasma from this patient 
and from a severe hemophiliac (Hemophilia 
A) was studied by the thromboplastin genera- 
tion test, the defect persisted. Results are 
shown in Fig 7. Normal plasma in the 
same concentration corrected both patient A’s 


TABLE 3. 
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rected attention towards three possible 
defects: a vascular lesion, a qualitative 
platelet defect, and a disturbance of 
the plasma coagulation mechanism. 
The prolonged bleeding time and ab- 
normal tourniquet test suggest the pres- 
ence of a vascular lesion. A disturbance 
of the capillary morphology was first 
described in a case of v. Willebrand**. 
This finding was confirmed by Mac- 
farlane?® who, by microscopic exami- 
nation of the nail bed, showed distorted 
and bizarre shaped capillaries which 
failed to retract promptly after punc- 
ture. Similar cases were reported by 
Imerslund'’, Levy'®, Estren, Sanchez 
and Damashek’ and Perkins”!. The lat- 


BLOOD AND PLASMA MIXING EXPERIMENTS WITH A 


KNOWN CASE OF HEMOPHILIA A 


Lee White 
Clotting Time 
in Minutes 


G.A.. 

Patient with hemophilia A . 
G. A./M. T 

Mixture 1:1 


* 


and the hemophilic defect. Quantitative 
studies of antihemophilic globulin in 8 mem- 
bers of this patient’s family, using the 
technique of the thromboplastin generation 
test, showed no evidence of a deficiency of 
this factor. The percentages varied between 
70 and 150%, as compared with the reference 
plasma. Similarly, the bleeding times were 
normal in the parents and living siblings of 
this patient. The only abnormality found was 
a strongly positive tourniquet test in the 
patient’s mother. 


Discussion. The clinical characteris- 
tics of this hereditary hemorrhagic dia- 
thesis have been presented in detail in 
the introduction. The manifestations 
and routine laboratory findings of the 
group of patients studied here are iden- 
tical to those previously reported. 

In considering the pathogenesis of 
the disorder, previous reports have di- 


Prothrombin content in normal controls < 5% 


Prothrombin consumption 4 
Recalcification hours room temp. regular 


Time in glass tubes.* Per cent pro- 
Minutes thrombin in serum 
150/240 13 
300/840 90 

195/360 13 


Methods: See Table 2 


ter two found no abnormal capillary 
morphology but impaired retraction 
after puncture. We were able to dem- 
onstrate abnormal capillary morphol- 
ogy in 3 of 7 cases studied. It must, 
therefore, be assumed that a vascular 
abnormality exists. 

A qualitative defect in platelet func- 
tion could produce vascular as well as 
coagulation effects. In this regard, 
Morawitz and Jiirgens** reported that 
platelet agglutinability was impaired 
and thrombus formation delayed as 
tested by several methods (hanging 
plasma drop, capillary thrombometer ). 
However, their measurements would 
not appear specific and might similarly 
be caused by a deficiency of a plasma 
coagulation factor since platelet agglu- 


f 
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tination and thrombus formation are 
also greatly impaired in hemophilia. 

The venous clotting time, while nor- 
mal in most reported instances, is oc- 
casionally slightly prolonged (Jiirgens 
and Forsius!, Revol, Favre- -Gilly and 
Ollaguier®® and Schulman e¢ al.**). In 
1951, Jiirgens and Forsius’ found the 
prothrombin consumption to be ab- 
normal in 6 cases with severe clinical 
manifestations. Thus, a deficiency in 
the blood thromboplastin formation 
was established. 

The unsettled question has been 
whether the coagulation defect resides 
in the platelets, in a plasma factor, or 
in both, and whether different patients 
may possess different defects. Several 
authors, employing different methods 
in evaluating this problem, have pre- 
sented variable results and interpreta- 
tions. On the basis of abnormal throm- 


belastograms (Hartert'!) and deficient 
platelet function in the thromboplastin 


generation test (Jiirgens’ ), it was con- 
haded that the Aaland-Island cases 
have a platelet deficiency. That other 
factors participating in the first phase 
of coagulation can be decreased in pa- 
tients with this syndrome was _ first 
shown by Alexander and Goldstein? 
who described low levels of antihemo- 
philic globulin in combination with a 
vascular disturbance in 3 cases. Similar 
cases have been reported by Larrieu 
and Soulier!’, v. Creveld et Schul- 
man et al.*°, Darte®, and Verstraete*'. 

Our patients showed a vascular le- 
sion combined with a deficiency of 
antihemophilic globulin which was 
demonstrated in the BaSO, adsorbed 
plasma fraction by means of the throm- 
boplastin generation test. Further proof 
that the factor measured is the anti- 
hemophilic globulin was obtained 
mixing patients’ plasma with plasma of 
a known Hemophilia A. Quantitative 
determinations of antihemophilic glob- 
ulin showed that percentages varied 


from 3 to 75% in the patients as com- 
pared to the range of 60 to 190% in the 
normal control individuals. 

In 1953, Rosenthal et al.?" and Spaet 
et al.2® described a mild defect in the 
first phase of coagulation in a number 
of clinically similar hemophilia-like dis- 
eases. Rosenthal’s cases are of consid- 
erable interest in reference to our own 
data. They are considered to be due to 
a deficiency of a new coagulation fac- 
tor, plasma thromboplastin antecedent 
(PTA). This factor is not consumed 
during coagulation and is, therefore, 
present in novewal serum. As it is only 
partially adsorbed on alkaline earth 
metal salts, it is also present in normal 
BaSO, adsorbed plasma. In mixing 
experiments using serum and BaSQ, 
adsorbed plasma, the defect can, there- 
fore, only be demonstrated if both 
fractions are deficient in PTA factor. 
In our group of patients, however, a 
detect was demonstrable in the throm- 
boplastin generation test using the 
BaSO, adsorbed plasma fraction alone 
in 4 of 8 patients. Assaying patients 
BaSO, adsorbed plasma with patients’ 
fresh serum in this test, the defect ap- 
peared to be more pronounced. This, 
however, was considered to be related 
to the difference in PTC activity 
fresh as opposed to frozen serum 
(Rapaport, Aas and Owren**), as the 
same changes in activity were found 
when fresh normal control serum was 
assayed. 

In all our cases, clot retraction, mor- 
phology of the platelets studied by 
phase and electron microscopy and 
evaluation of platelet function in the 
thromboplastin generation test showed 
no evidence of an abnormality of these 
elements. The impaired prothrombin 
consumption is adequately explained 
by the mild deficiency in antihemo- 
philic globulin. 

The question arises whether the de- 
fect in antihemophilic globulin found 
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in our cases plays an important role in 
the hemorrhagic diathesis observed in 
these patients. It is of interest that 
the most severe clinical bleeding dis- 
orders were present in those patients 
with the greatest deficiency of this fac- 
tor. On the other hand, the severity of 
the bleeding was disproportionate if 
explained on the presence of this de- 
ficiency alone. In addition, the fact that 
the prolonged bleeding time is one of 
the most characteristic findings sug- 
vests that the capillary factor must 
play an important role in the patho- 
genesis of this bleeding disorder. The 
combination of a vascular defect with 
decreased levels of antihemophilic 
globulin justifies the appropriate desig- 
nation “vascular hemophilia” for this 
group, as suggested by Schulman 
et al.?8, 

While one accepts with some reluc- 
tance a double lesion involving the 
blood vessels and a coagulation defect, 
the evidence presented permits no 
other conclusion. In reference to this 
combined defect, the observations of 
Pool and Spaet**, suggesting that the 
antihemophilic globulin may be pro- 
duced by the reticuloendothelial sys- 
tem, are of interest. The speculation of 
a common denominator between vas- 
cular system and antihemophilic globu- 
lin gains support if one considers the 
re Riculce ndothelial system as a part of 
the general vascular endothelium. 

Analysis of pedigrees with a domi- 
nant heredity typical for this disorder 
shows that a non-sex-linked dominant 
pattern is followed in most instances”*. 
Dominant sex-linked transmission of the 
gene with location in the x or y chromo- 
some, however, has been described 
(Revol, Favre-Gilly and Ollaguier?*). 

In families H, J, K and R the heredi- 
tary pattern is interpreted as reflecting 
an autosomal dominant gene with a 
high penetrance and variable expres- 
sivity. The dominance of transmission 
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is shown by an incidence of 50% 
(31 of 62 individuals) of clinical 
or laboratory abnormalities, or both, 
in the descendants. Because of 
the agreement between the theoretical 
and actual ratio of affected individuals 
and the transmission of the gene 
through consecutive generations with- 
out skipping, penetrance must be con- 
sidered high. The autosomal (as con- 
trasted to sex-linked) transmission is 
indicated by an equal involvement of 
males and females (16:15) and by the 
transmission of the gene from father 
to son (pedigrees H, K and R). The 
variation from patient to patient in se- 
verity of bleeding illustrates the var- 
iable expressivity of the gene. 

In family G where a _ particularly 
marked deficiency of antihemophilic 
globulin was found, antihemophilic 
globulin levels of 8 family members 
studied were normal. However, the 
mother had a strongly positive tourni- 
quet test. It seems logical to include 
the family in this group because of the 
presence of a vascular component in 
association with an antihemophilic 
globulin deficiency in a girl and the 
lack of the classic genetic pattern of 
hemophilia. 

The fact that the production of anti- 
hemophilic globulin may be interfered 
with by two different genetic mecha- 
nisms is of considerable interest. Mild 
hemophilia A in a male with a de- 
creased level of antihemophilic globu- 
lin can, therefore, be differentiated 
from vascular hemophilia only if a) 
recessive sex-linked heredity is demon- 
strable in the family of such an individ- 
ual, or, b) in a patient with no family 
history, bleeding time and tests for 
capillary resistance are normal. 

Finally, it is emphasized that our 
findings do not imply that all cases 
with a clinically similar bleeding dis- 
order have a combination of a vas- 
cular anomaly and a defect in anti- 
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hemophilic globulin. For example, the 
data of Jiirgens'* suggest that abnor- 
malities in platelet function may lead 
to a clinically indistinguishable syn- 
drome. With the development of new 
and more precise methods, the patho- 
genesis of these different hemophilia- 
like diseases should be further clari- 
fied. 

Summary. The pedigrees of 5 fam- 
ilies with a hemorrhagic diathesis are 
presented. The clinical and routine 
laboratory findings are compatible with 
the diagnosis of pseudohemophilia or 
v. Willebrand’s syndrome. 

A detailed study of the hemostatic 
mechanism revealed vascular abnormal- 
ities as demonstrated by prolonged 
bleeding time, increased capillary fra- 
gility and changes in capillary morphol- 
ogy. In addition, a defect in the first 
phase of coagulation was present. By 


means. of the thromboplastin genera- 
tion test this defect was localized in the 
antihemophilic globulin fraction. Using 
quantitative methods, the percentages 
of antihemophilic globulin in the pa- 
tients studied ranged from 3 to 75% 
as compared to 60 to 190% in the con- 
trol group. 

This disorder is designated vascular 
hemophilia in view of the association 
of a vascular defect with a deficiency 
of antihemophilic globulin. The pos- 
sible etiology of the defect and its role 
in the pathogenesis of bleeding are dis- 
cussed. Since the inheritance pattern 
in 4 of 5 families is that of an auto- 
somal dominant with high penetrance 
and variable expressivity, it is appar- 
ent that antihemophilic globulin defi- 
ciency can occur in a disorder geneti- 
cally different from classic hemophilia 
(A). 
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SUMMARIO IN INTERLINGUA 


Hemophilia Vascular: Le Association de un Defecto Vascular: con Deficientia 
de Globulina Antihemophilic 


Es presentate le arbores genealogic de 5 familias con diathese hemorrhagic. Le 
constatationes clinic e le routinari constatationes laboratorial es compatibile con 
un diagnose de pseudohemophilia o syndrome de v. Willebrand. 

Un studio detaliate del mechanismo hemostatic revelava anormalitates vascular 
que se manifestava in prolongate tempores de sanguination, augmentate fragili- 
tate capillar, e cambiamentos in le morphologia capillar. In plus esseva presente 
un defecto in le prime phase de coagulation. Per medio del test de generation 
de thromboplastina iste defecto esseva localisate in le fraction antihemophilic 
de globulina. Le procentage de globulina hemophilic in le patientes studiate 
variava inter 3 e 75 in contrasto con procentages de 60 a 190 in le gruppo 
de controlo. 

Le disordine es designate como hemophilia vascular in vista del association 
de un defecto vascular con un deficientia de globulina antihemophilic. Le 
possibile etiologia del defecto e su rolo in le pathogenese de sanguination es 
discutite. Proque le patrono hereditari de 4 inter le 5 familias es illo de un 
dominante autosomal con alte penetrantia e variabile expressivitate, il es apparente 
que deficientia de globulina antihemophilic pote occurrer in un disordine que 
es geneticamente distincte de hemophilia classic. 


RELATIVE STABILITY OF PLASMA ANTIHEMOPHILIC FACTOR (AHF) 
UNDER DIFFERENT CONDITIONS OF STORAGE* 


By GeorceE D. Penick, M.D. 
ASSISTANT PROFESSOR OF PATHOLOGY AND MARKLE SCHOLAR IN MEDICAL SCIENCE 


AND 


K. M. Brinxnuovus, M.D. 
PROFESSOR OF PATHOLOGY 


(From the Department of Pathology, University of North Carolina, Chapel Hill, 
North Carolina ) 


HEMORRHAGE in hemophilia is related 
to a deficiency of a plasma protein, the 
antihemophilic factor (AHF), needed 
for clotting and hemostasis. The suc- 
cess of transfusions in the treatment of 
bleeding in this disease is attributed to 
the AHF supplied by the transfused 
blood or plasma. It is frequently de- 
sirable to use bank blood or plasma for 
transfusions rather than freshly col- 
lected blood. However, widely diver- 
gent results have been reported regard- 
ing the effect of storage on the anti- 
hemophilic activity of whole blood or 
plasma. This lack of agreement is shown 
in Table 1, which lists previous work 
on this subject. Some of the earlier re- 
ports (Alexander!, van Creveld?® and 
Taylor et al.*°) indicated that consid- 
erable activity was still observed up to 
6 months of storage. Certain later stud- 
ies (Davidson et al. and Spaet and 
Kinsell** ), on the other hand, indicated 
that extensive deterioration of AHF oc- 
curred after only 24 hours of storage, 
and a widespread impression has been 
created that AHF is rapidly lost in 
stored blood. 

In the past few years, newer knowl- 
edge regarding hemophilia and certain 
he mophilia- -like diseases has resulted in 


better methods for measurement of 
antihemophilic activity. Prior to 1951, 
true hemophilia was not differentiated 
from hemophilioid state C (Christmas 
disease, PTC deficiency ). It is possible 
that in some of the earlier studies on 
AHF lability, the blood used as a sub- 
strate in testing for antihemophilic ac- 
tivity may not have been obtained 
from a true hemophiliac, and that some 
coagulant factor other than AHF was 
being measured. In 1954, it was shown 
that an accelerator factor or factors 
which develop in serum and perhaps 
in stored blood as well affect AHF 
assay procedures. The serum factor ap- 
pears to act synergistically with AHF 
to give false high values in in vitro test 
procedures (Graham et al.'*). It has 
also been shown that remarkably small 
amounts of AHF are sufficient to cause 
the delayed whole blood clotting time 
or impaired prothrombin utilization of 
hemophilic blood to become normal’. 
If such tests are used, great differences 
in concentration of AHF may be un- 
detected. 

A restudy has been made of AHF in 
preserved blood and plasma, using an 
assay procedure both specific and sensi- 
tive for this clotting factor. The influ- 


*This investigation was supported in part by a research grant (H-1648) from the National 
Heart Institute, U. S. Public Health Service, and by the Research and Development Division, 
the Office of the Surgeon General, Department of the Army, under Contract No. DA-49- 
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ence of different storage conditions on 
the lability of AHF has been investi- 
gated also. Preliminiary data from this 
study were reported earlier*:*'. 


Materials and Methods. Human bank blood 
used in the storage experiments was pre- 
pared by drawing 380 ml. blood from healthy 
donors into 120 ml. acid-citrate-dextrose 
(ACD) solution, U.S.P., using commercial 
donor sets (Abbott or Cutter Laboratories). 
The ACD solution contained 2.45% dextrose, 
2.2% sodium citrate and 0.8% citric acid. Stor- 
age temperature was 4° C. Lyophilized pooled 
human plasma (Hyland Laboratories) had 
been subjected to ultraviolet irradiation prior 
to lyophilization. About 25 to 30 donors con- 
tributed to each plasma pool. The dried 
plasma was reconstituted to original volume 
as instructed by the manufacturers with water 
containing 0.1% citric acid, U.S.P. 

Citrated or oxalated plasmas were prepared 
by drawing 7 parts blood into one part anti- 
coagulant (0.109 M sodium citrate or 0.1 M 
sodium oxalate); sterile precautions were ob- 
served. Native platelet-poor plasma was pre- 
pared by a method previously described®; 
sodium oxalate solution was added in the 
proportions of one part to 5 parts plasma. 
Resin-treated plasma was prepared from blood 
drawn into siliconed syringes and immediately 
transferred to a resin column. One milliliter 
wet Amberlite IRC-50, sodium cycle (Rohm 
& Haas Co.) was used for each 5 ml. 
whole blood to be decalcified. The entire 
procedure was performed at 4° C. 

AHF was determined by the method of 
Langdell, Wagner and Brinkhous!7, Prior to 
assay, plasmas were adsorbed with 100 mg. 
BaSO, (Merck) per ml. Before adsorption 
citrated and _ resin-treated plasmas were 
dialyzed with continuous agitation for 2 hours 
at 4° C. against a solution consisting of 4 
parts 0.154 M sodium chloride and one part 
0.1 M sodium oxalate. Homologous hemo- 
philic plasma (canine!3 or human) was used 
in each assay. A single subject with classical 
hemophilia was the source of the human 
plasma substrate. Plasma AHF was expressed 
in per cent, using a freshly collected normal 
plasma as 100% AHF. In the case of human 
plasmas, one of us (GDP) furnished the nor- 
mal plasma control throughout; earlier studies 
indicated that this plasma contained 72% 
as much AHF as the mean of 28 normal in- 
dividuals!?. Prothrombin was determined by 
a modified two-stage procedure?®, 


Results. AHF IN STORED HUMAN BLOOD. 
In several preliminary studies, AHF was 


determined in bank blood at varying pe- 
riods after storage. Wide variations in 
AHF activity were observed, even for 
bloods stored for the same length of 
time. In general, however, the AHF 
values were progressively lower as stor- 
age time increased. In one set of ob- 
servations, 70% AHF remained at the 
end of one week of storage, 27% at 
the end of one month’. In another set 
of observations, bank blood from 7 do- 
nors was stored for a longer period. 
After 5 to 7 weeks, AHF values of 26 
to 64% were obtained. One sample 7 
weeks old contained 51% AHF. From 
these data, it appeared that the decay 
of AHF was an exponential function 
of time, with a variable but progres- 
sive loss of AHF occurring during the 
first 3 weeks of storage, and a less 
rapid decline thereafter. 

Previous work has shown that plasma 
AHF values of normal individuals vary 
widely, ranging from about 60 to 175% 
of the mean ( Biggs, Eveling and Rich- 
ards* and Langdell, Wagner and 
Brinkhous! ). A study was made to de- 
termine if the variations observed in 
bank blood were the result of differ- 
ences in the original AHF levels of the 
conors.: Results are shown in Table 2. 
Despite the narrow range of initial 
values (100% to 119%) considerable dif- 
ferences in the AHF remaining after 
varying periods of storage were ob- 
served. This would suggest that factors 
other than the initial donor level of 
AHF are important determinants of the 
amount of AHF remaining after 
storage. 

STORAGE TEMPERATURE AND AHF LABIL- 
iry. A study was made of the effect 
of temperatures in the range of 56° C. 
to —20° C. Human and canine citrated 
plasmas were used. Earlier work 
(Table 1) indicated that AHF is un- 
stable if blood is kept at 37° or higher 
for 1 to 2 days. On the other hand, it 
has been shown! that AHF is more 
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heat stable than fibrinogen; at 53° C., 
the fibrinogen is inactivated while AHF 
activity still remains. Table 3 shows the 
data from one experiment on fresh 
plasma kept at 56° C. for short inter- 
vals before testing for AHF. Nearly half 
of the AHF was lost in 10 minutes, and 
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lowest temperature. Other data, not 
shown in the Table, indicated that with 
longer storage periods at each tempera- 
ture, less AHF was preserved. But 
even after 14 months of storage, the 
frozen plasma still contained 60% 
activity. 


TABLE 2.—STABILITY OF AHF IN BANK BLOOD STORED AT 4° C. 


Storage Per Cent AHF 
Period, 
Weeks Donor 1 Donor 2 Donor 3 Mean 
0 100 113 119 111 
l 56 108 82 
2 67 56 62 
3 34 55 33 41 
+ 43 Q7 29 


TABLE 3.—AHF CONTENT OF CANINE CITRATED PLASMA MAIN- 
TAINED AT 56° C. FOR DIFFERENT PERIODS OF TIME 


Time in minutes........ 0 
AHF (per cent)........ 100 


10 20 30 
53 19 11 


TABLE 4.—AHF CONTENT OF CANINE CITRATED PLASMA STORED 
FOR 2 WEEKS AT DIFFERENT TEMPERATURES* 


Storage temperatures (° C.)...... —20 
135 


AHF (per cent) 


4 28 37 
79 62 35 


* Plasma from single donor, divided into 4 aliquots of ap- 
proximately 10 ml., was stored at temperatures indicated. 
Freshly collected plasma from the same donor 2 weeks 


later was given value of 100 %. 


TABLE 5.—STABILITY OF AHF IN FROZEN HUMAN CITRATED 
PLASMA STORED AT —20° C.* 


Storage 
Period, 
Weeks Donor 1 Donor 2 
0 100 113 
l 71 70 
2 66 79 
3 53 62 
4+ = 21 
9 
18 


Per Cent AHF 


Donor 4 Mean 


Donor 3 
119 100 108 
81 91 78 
58 68 
40 121 69 
63 78 54 
48 


* Three of four donors same as indicated in Table 2. 


very little activity was retained in one- 
half hour. 

Table 4 shows the results of one ex- 
periment on plasmas stored for 2 weeks 
at different temperatures. Best preser- 
vation of AHF was obtained with the 


Table 5 shows the changes in AHF 
which occurred in freshly collected hu- 
man citrated plasma stored in the 
frozen state. It will be noted that, as 
in bank blood, a variable and progres- 
sive loss in AHF occurred. Plasma from 
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3 other donors, not shown in the Table, 
was stored for 7 months at —20° C. 
The AHF values at that time were 39, 
45 and 47%, respectively. It appears that 
the AHF remaining in frozen plasma 
after a month of storage is maintained 
with little additional deterioration for 
long periods. 

The effect of storage at room temper- 
ature on AHF was tested on 6 speci- 
mens of pooled human plasma. The 
plasma had been stored for 3 and 4 
months, and for 1, 4, 5 and 8 years 
respectively. Only the sample stored 
for 3 months showed activity (44% 
AHF). Its plasma prothrombin was 
30% of normal. The 4-month old pool 
contained 6% prothrombin but no de- 
tectable AHF. 


TABLE 6.- 


DECALCIFICATION PROCEDURE AND AHF 
STABILITY. Two general groups of 
studies were made on both human and 
canine plasmas. In one group, oxalate 
or resin was used as a decalcifying 
agent and the stability of AHF on 
storage of these plasmas was com- 
pared with stored citrated plasmas. In 
the other group of studies, there was 
a lag period in effecting decalcification. 
The influence of this delayed decalcifi- 
cation on AHF stability was studied. 

It was found that in oxalated plasma, 
in contrast to resin-treated and citrated 
plasmas, the AHF was very labile. This 
difference in AHF stability in stored 
oxalated and citrated plasma is illus- 
trated in the following experiment. 
Four sterile samples of oxalated canine 


AHF IN POOLED HUMAN PLASMA AT DIFFERENT 


PERIODS AFTER LYOPHILIZATION* 


Weeks after 
AHF in per cent 


+ 5 7 7 76 260 
48 51 53 56 42 44 


* Stored in refrigerator (about 4° C.) after lyophilization. 


AHF IN LYOPHILIZED PLASMA. The AHF 
in irradiated lyophilized human plasma 
was tested in a number of samples 
which had been prepared from 3 weeks 
to 5 years previously. The results are 
given in Table 6. There is little dif- 
ference in the AHF content of the 
samples, regardless of the length of 
storage period after lyophilization. All 
contained approximately 50% AHF. In 
another experiment a plasma pool was 
tested before and after both ultraviolet 
irradiation and lyophilization. There 
was minimal loss (11%) of AHF fol- 
lowing irradiation alone. After lyo- 
philization, the reconstituted plasma 
showed a loss of 42%. It thus is evident 
that some AHF is lost after irradiation 
as well as during the lyophilization- 
reconstitution process, but that which 
remains in the dried plasma is remark- 


ably stable. 


plasma and two samples of citrated 
plasma were kept at 37° C. and the 
AHF determined repeatedly for 11 
days. The time required for the AHF 
to fall to 15% was 2, 8, 10 and 11 days, 
respectively, in the oxalated plasmas, 
whereas in the citrated plasmas the 
AHF was still at about the 60% level 
at the end of the experiment. In one 
group of studies with resin-treated 
plasma, AHF was maintained at high 
levels comparable to those in stored 
citrated plasmas. Frozen human resin- 
treated plasma, stored at —20° C. for 
3 weeks, had 90% AHF. Similar results 
were obtained with canine plasma. 

In the course of collection and testing 
of blood for AHF, it was noted that 
even slight delays in the mixing of the 
drawn blood with the ACD anticoagu- 
lant were followed by relatively rapid 
loss of AHF on storage. This impres- 
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sion was tested in two experiments, one 
on human plasma, the other on canine 
plasma. In one experiment, blood 
from a human donor was drawn into 
the bottle and slowly mixed with ACD 
solution. It was compared with a 
sample from the same donor which had 
been promptly decalcified by drawing 
the blood directly into a 10 ml. syringe 
containing the ACD anticoagulant. 
Both samples were stored at 4° C. and 
tested for AHF. After 24 hours of stor- 
age, the blood from the regular collec- 
tion contained 28% AHF, the syringe 
sample 84%. After 6 days of storage, 
<5% AHF was present in the regular 
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Discussion. Our studies of AHF in 
preserved blood or plasma are in ac- 
cord with certain previous observations 
regarding the variable lability of this 
clotting factor. The finding of a high 
AHF content in many stored prepara- 
tions suggested that, with proper cir- 
cumstances of collection and preserva- 
tion, AHF can be stabilized. In general, 
AHF deteriorated fastest during the 
first 1 to 3 weeks of storage, and there- 
after it tended to be more stable. 

Temperature of storage appears to 
be a significant but not necessarily 
crucial factor. Stability was greatest at 
the lowest temperature. In the frozen 


TABLE 7.—LOSS OF AHF IN CANINE PLATELET-POOR PLASMA* WITH DELAYED 
DECALCIFICATION AND AFTER 24 HOURS STORAGE AT 28° C. 


Time Elapsing Before 
Adding Anticoagulant, - 


Immediate 


Per Cent AHF 


Minutes After 24-Hour Storage 
0 . 100 94 
55 78 : 84 
60** 66 
75 39 11 
80 
* Blood collected at 4° C. without anticoagulant and handled in silicone- 


treated equipment throughout preparation. Time lapse between transfer 
of native plasma to glass tubes and addition of anticoagulant is indicated in 


Column 1. 


** First fibrin strands observed immediately prior to this time. Delicate flimsy 


clot had formed at 80 minutes. 


collection compared to 60% AHF in 
the syringe sample. In the other ex- 
periment, native platelet-poor canine 
plasma was prepared’. This plasma be- 
gan to clot in one hour. The anticoagu- 
lant was added periodically to aliquots 
prior to and during the early phases of 
clotting, and the AHF determined im- 
mediately and after 24 hours of stor- 
age. The results are shown in Table 7. 
If decalcification was done prior to 
clotting, the AHF level remained high. 
Thereafter, it was observed that the 
greater the delay in decalcification, the 
lower the initial AHF value, and the 
greater the deterioration during sub- 
sequent storage. 


state nearly complete preservatioin was 
observed at times during the first few 
weeks of storage. As a rule, however, 
roughly half of the antihemophilic ac- 
tivity disappeared in a month, after 
which time there was little further loss 
over the next several weeks. Rapid in- 
activation occurred at the highest tem- 
perature tested (56° C.). Lyophilized 
plasma showed the most consistent sta- 
bility of AHF of all the preparations 
tested. It was relatively stable for 5 
years of storage. 

The AHF in human plasma is less 
stable than in animal plasma. In all of 
our comparative studies with human 
and canine plasmas, the canine AHF 


| 


440 The American Journal of the Medical Sciences * October, 1956 


was found to be more stable. AHF in 
bovine, porcine and ovine plasmas has 
also been shown to be more stable 
than in human plasma (Spaet and 
Kinsell**). One is at a further disad- 
vantage in dealing with human plasmas, 
since ‘they possess relatively low AHF 
activity. Human plasma contains at the 
most only 20% as much AHF as canine, 
porcine or bovine plasmas (Bidwell* 
and Brinkhous, Morrison and Muhrer’). 

A full explanation of the variability 
in AHF in stored blood has not yet 
been obtained. An original high level 
of AHF in the donor blood, while im- 
portant, did not in itself insure a high 
level of AHF after storage (Table 2). 
Some factor in the collection or preser- 
vation of the blood, or some other fac- 
tor in the blood itself must be uncon- 
trolled. An important consideration ap- 
pears to be rapid decalcification of the 
plasma. We have shown previously! 
that AHF is lost during the clotting of 
blood, and our present findings would 
indicate that there is some loss at the 
time clotting is initiated (Table 7). The 
AHF in both citrated and resin-treated 
plasmas was often remarkably stable 
if the blood was carefully collected and 
promptly mixed with the anticoagulant. 
Even if the blood were collected metic- 
ulously, poor preservation was observed 
in oxalated plasmas. This finding is in 
accord with data previously reported 
(Penick and Brinkhous*! and Spaet and 
Garner**) and is similar to that ob- 
served regarding the increased lability 
of AcG (labile factor, Factor V) in 
oxalated plasmas (Fahey, Ware and 
Seegers!*). 

Natural inactivators of AHF may 
play a role in the loss of AHF on 
storage. It was observed several years 
ago that AHF and prothrombin were 
lost concomitantly during clotting’ 
and it has been suggested that a pro- 
thrombin derivative, thrombin, may in- 
activate AHF (Alexander et al.*). Since 


our data would suggest that the earliest 
phases of clotting are not completely 
prevented by the usual blood collec- 
tion technique, it is possible that traces 
of thrombin are responsible for the in- 
stability of AHF on storage. It has 
been demonstrated that fibrinolysin 
causes rapid loss of activity in potent 
AHF fractions??, and this factor too 
may be activated in sufficient amounts 
during collection and storage of blood 
to cause loss of AHF. Also, it has been 
postulated that a dialyzable plasma 
factor exists which specifically inacti- 
vates AHF (Spaet and Garner**). 

Our data indicate that blood or 
plasma, if carefully collected and pre- 
served, will furnish a good source of 
AHF for transfusion treatment of 
hemophilia during the first several 
days or weeks of storage. Recently 
drawn blood is preferable to that 
stored for longer periods, but there 
appears to be no need to use blood only 
a few hours old, as is sometimes sug- 
gested. Freezing or lyophilization 
would seem to be the best of the cur- 
rently available methods for long-term 
storage of an active plasma. Even these 
preparations may not have a full com- 
plement of AHF, but usually they com- 
pare favorably with fresh plasma from 
subjects whose AHF level is at the 
lower limit of the normal range. 

Summary and Conclusions. 1. Anti- 
hemophilic factor (AHF) activity in 
bank blood and plasma shows variable 
stability. Deterioration of AHF on stor- 
age tends to be slow but progressive, 
with about 30 to 60% of the initial AHF 
remaining after a 3-week storage 
period. 

2. Several factors appear to determine 
the amount of AHF remaining in 
stored blood or plasma. Studied were 
the effects of initial plasma AHF level 
of the donor, care in collection of blood, 
various types of anticoagulants and the 
conditions of storage. 
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3. The lower the temperature of 5. Nearly normal AHF levels were 


storage, the better the preservation of maintained in frozen plasmas which 
AHF. In fresh frozen plasma variable were carefully collected, using either 
stability of AHF was observed; about citrate or cation exchange resin as an 
half is lost in one month, after which anticoagulant. AHF is unstable in oxa- 
time the remaining AHF tends to be lated plasmas. 


stable. At 56° C. the AHF is rapidly 6. Possible mechanisms of inactiva- 
inactivated. tion of AHF in stored plasma are dis- 


1. AHF in lyophilized plasma is re- cussed. For the stabilization of AHF, 


markably stable for a period of years. prevention of the earliest clotting se- 
Its potency is about half that of fresh quences appears essential. 


pli 


isma following reconstitution. 
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SUMMARIO IN INTERLINGUA 


Stabilitate Relative del Factor Antihemophilic (AHF) del Plasma sub 
Differente Conditiones de Immagasinage 


1. Le activitate del factor antihemophilic (AHF) in sanguine o plasma ab 
bancas monstra variabile grados de stabilitate. Le deterioration de AHF per 
immagasinage es lente sed progressive. Circa 30 a 60 pro cento del AHF initial 
remane presente post un periodo de 3 septimanas de immagasinage. 

2. Plure factores pare determinar le quantitate de AHF que persiste in 
sanguine o plasma immagasinate. Esseva studiate le effectos del concentration 
initial de AHF in le sanguine del donator, del precautiones prendite in le collec- 
tion del sanguine, del uso de varie typos de anticoagulante, e del conditiones 
del immagasinage. 

3. Quanto plus basse le temperatura del immagasinage, tanto plus bon le 
preservation de AHF. In plasmas frigorificate in stato fresc, variabile grados de 
stabilitate de AHF esseva observate. Circa un medietate se perde in le curso 
de un mense. Postea le remanente AHF se monstra plus o minus stabile. 
Al temperatura de 56 C, AHF es rapidemente inactivate. 

4. In plasma lyophilisate, AHF es remarcabilemente stabile e remane stabile 
durante periodos de plure annos. Post reconstitution, su potentia es circa 50 
pro cento del potentia de plasma fresc. 

5. Nivellos quasi normal de AHF esseva mantenite in refrigerate plasmas de 
collection meticulose quando citrato o resina a excambio de cation esseva usate 
como anticoagulante. Le AHF de plasmas oxalate es instabile. 

6. Mechanismos possibile del inactivation de AHF in plasma immagasinate 
es discutite. Le prevention del primissime phases de coagulation es apparente- 
mente essential in le stabilisation de AHF. 
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Tue definitive diagnosis of thyroid 
dysfunction has been facilitated by the 
deve lopment of new and specific meth- 
ods of study. Occasionally these tests 
appear to be inconsistent with the clin- 
ical picture and under those circum- 
stances there is a tendency to depre- 
cate their reliability. Whereas it is true 
that technical errors may yield mis- 
leading values, more commonly a dis- 
crepancy between the actual and the 
expected is based upon sound physio- 
logic principles which, if correctly un- 
derstood and interpreted, reveal to the 
clinician a clear picture of the type 
of disorder. Each test measures a dif- 
ferent parameter of function and a bat- 
tery of studies may be required to 
resolve the diagnostic dilemma. The 
purpose of this communication is to 
describe the better known procedures 
employed in the evaluation of thyroid 
function and to show how one may 
reconcile apparently inconsistent lab- 
oratory values. To do this, it is neces- 
sary to understand the steps by which 
circulating thyroid hormone is synthe- 
sized from serum iodide as well as 
thyroid-pituitary gland interrelation- 
ships. 

Ingested iodine quickly finds its way 
into the blood stream and thence to 
the thyroid gland where it is trapped 
in the form of iodide. The trapped 
iodide may be excreted back into the 
blood stream unused or it may be 
transporte -d through the steps of syn- 
thesis, eventually contributing to the 
structure of thyroid hormone mole- 
cule (Fig. 1). Iodide in the trapping 
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compartment may be washed out of 
the thyroid gland with substances like 
thiocyanate but once the synthesis of 
thyroxin has begun this is perhaps no 
longer possible. Such drugs, when used 
for long periods of time, as in the 
treatment of hypertension, may produce 
hypothyroidism because an insufficient 
amount of iodine is made available for 
normal thyroid hormone synthesis by 
reason of the thiocyanate block. When 
the level of circulating thyroid hormone 
is reduced, the brake on the anterior 
pituitary gland production of thyroid- 
stimulating hormone (TSH) is released 
allowing an outpouring of this thyro- 
trophic substance. The thyroid gland 
responds to the stimulation by becom- 
ing large and hyperplastic resulting in 
the anomaly of hyperplasia of the thy- 
roid gland but with decreased function. 

Normally, trapped iodine is oxidized 
by a peroxidase enzyme system to mo- 
lecular iodine which is quickly bound 
to tyrosine, first to form monoiodotyro- 
sine and then diiodotyrosine with two 
molecules of the latter condensing to 
form thyroxin. Antithyroid agents of 
the thiouracil type depress the peroxi- 
dase enzyme system and prevent the 
liberation of molecular iodine from 
iodide so that once again insufficient 
iodine is available and thyroid hormone 
is formed in inadequate amounts, and 
the same sequence of events occurs as 
was described with thiocyanate. How- 
ever, in this case the trapping mecha- 
nism is not affected early and it may 
continue to pick up large amounts of 
administered iodine for long periods of 
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time even though this iodine is sub- 
sequently excreted into the blood 
stream unused. Generally, the trapping 
mechanism eventually loses its ability 
to pick up large amounts of iodine. 
Synthesized thyroxin is stored in the 
colloid as thyroglobulin, a large mole- 
cule which is not permeable through 
the capillary walls and which must be 
broken down to a smaller size. This is 
accomplished by means of a proteolytic 
enzyme system ‘within the substance of 
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ing the action of the proteolytic en- 
zyme. This explains not only the bene- 
ficial symptomatic effect of iodine in 
thyrotoxicosis but also the reduction in 
gland size. 

It is apparent, then, that there are 
several separate functions of the thyroid 
gland which may be evaluated. One 
may assess the manner in which the 
gland traps iodine. For example, if a 
dose of radioiodine is administered and 
the amount which is retained by the 
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Fig. 1—Diagrammatic illustration of thyroid hormone synthesis. 


the colloid. The thyroxin which is so 
liberated circulates in the serum joined 
to protein as protein-bound iodine 
(PBI). This proteolytic enzyme system 
is under the control of the thyrotrophic 
hormone of the anterior pituitary gland 
which, in turn, is regulated by the level 
of circulating thyroxin. Administered 
iodine, as in the form of Lugol's solu- 
tion, blocks the pituitary production of 
TSH and the uptake of further iodine 
by the thyroid gland as well as inhibit- 


thyroid gland at 24 hours is recorded, 
the per cent of retention is generally 
commensurate with the degree of hy- 
perplasia and function. In our labora- 
tory, normal values fall between 15 and 
40% with most hypothyroid patients re- 
taining below 10% and most hyperthy- 
roid individuals over 45%. One m may also 
determine the amount of radioiodine 
which has been converted to serum 
radioactive hormone (PBI-131) at 24 
hours. The conversion ratio (Clark, 
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Moe and Adams?) 
Protein-bound I-131 
Total plasma I-131 
index of thyroid hormone release and 
is usually consistent with the clinical 
status of the patient. It is generally 
quite low in hypothyroid individuals 
(0 to 5%) and elevated in hyperthyroid- 
ism (over 50%). Some observers be- 
lieve that the conversion ratio is the 
most revealing index of thyroid gland 
function but, as will be shown later, 
this test, too, may be grossly misleading. 
Whereas the level of circulating pro- 
tein-bound (nonradioactive ) 
(Brown, Reingold and Samson‘) i 
usually an extremely accurate measure 
of the clinical status of the patient, it 
is by no means the end and all of diag- 
nosis that so many clinicians believe it 
to be. It is elevated not only in hyper- 
thyroidism, but unfortunately also in 
pregnancy, in women receiving estro- 
gen and in patients given iodine or 
thyroid. Furthermore, it may be low- 
ered as the result of mercurial diuretics. 
The range of normal serum levels is 
between 4 and 7.5 micrograms % with 
below 3.5 representing 
and above 8 micrograms % indicating 
hyperthyroidism. It must be empha- 
sized, as with any biologic phenom- 
enon, that a certain percentage of nor- 
mal individuals will be expected to fall 
outside the so-called “normal” range. 
The third general method of investi- 
gation entails the estimation of the pe- 
ripheral impact of the thyroid hormone. 
The basal metabolic rate (BMR) is the 
best known of all thyroid function 
studies and the one with which clin- 
icians have had the most experience. 
It is quite reliable in the definition of 
both the hyperthyroid and hypothyroid 
states but, unfortunately, in the eu- 
thyroid group where diagnostic diffi- 
culties are most frustrating, it is often 
undependable. The BMR_ measures 
oxygen consumption so that metabolic 


expressed as 


x 100, is a good 
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influences other than thyroid activity 
are uniformly recorded. In fact, it has 
been estimated that thyroid gland func- 
tion contributes only approximately 40% 
to the metabolic rate. Normal values 
have been accepted generally as minus 
15% to plus 15% with a mean at 0, but 
recent evidence would indicate that 
healthy young adults are prone to show 
lower mean values. This whole question 
deserves reassessment. As has been 
recognized for many years, the basal 
metabolism is elevated by fever, 
anxiety states, hypertension, congestive 
heart failure, pulmonary insufficiency, 
blood dyscrasias, acromegaly, thyro- 
toxicosis factitia and technical errors, 
and may be lowered by starvation 
states, obesity, nephrosis, anemia, Ad- 
dison’s disease, Simmonds’ disease, 
eunuchism and faults in the apparatus 
or technique. 

A much maligned and misunderstood 
test which nevertheless has real value 
when carefully employed and _ inter- 
preted is the serum cholesterol. Early 
observers noted the frequency with 
which serum cholesterol levels were 
elevated in hypothyroidism and de- 
pressed in hyperthyroidism but, with 
the usual human tendency to absolut- 
ism, subsequent investigators, who 
found elevations of cholesterol in dia- 
betes, nephrosis, idiopathic hypercho- 
lesterolemia, obesity and other non- 
thyroid disorders, and the marked over- 
laps which occurred with normals, were 
inclined to disregard this test and to 
minimize its importance in the evalua- 
tion of thyroid function. It must be ad- 
mitted that the serum cholesterol is not 
in itself a definitive procedure to be 
relied upon implicitly but, when in- 
telligently employed, particularly as re- 
gards changes incident to therapy, it is 
a valuable diagnostic aid. For example, 
the fall of serum cholesterol from 270 
mg. to 200 mg. per 100 ml. induced by 
desiccated thyroid is in our experience 
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diagnostic of hypothyroidism whereas 
the level of 270 mg. per 100 ml. itself 
is not necessarily so. 

In order to compare the relative re- 
liability of each of these procedures 
(excepting the conversion ratio) 100 
patients were evaluated, 60 with nor- 
mal thyroid function and 20 each with 
obvious thyrotoxicosis and hypothyroid- 
ism. The BMR was above plus 15% in 
all but one patient with hyperthyroid- 
ism, below minus 15% to plus 15% in 
only one-half of the normal group. The 
serum cholesterol was below 180 mg. 
per 100 ml. in one-half of the hyper- 
thyroid individuals, above 250 mg. in 
all but one of the patients with hypo- 
thyroidism and within this range in 
80% of the normals. The 24-hour I-131 
tracer test gave values above 45% in 
90% of the thyrotoxic patients, below 
15% in 80% of the individuals with hy- 
pothyroidism and within this range in 
80% of the normals. Serum protein- 
bound iodine levels were above 7.5 
micrograms % in 80% of hyperthyroid 
subjects, below 4 micrograms % in 75% 
of hypothyroid patients and within the 
range of 4 to 7.5 micrograms % in 80% 
of normals. Radioiodine tracer tests and 
serum protein-bound iodine levels were 
85% accurate in this series in contrast 
to the BMR and serum cholesterol 
which were only 60% reliable. This dif- 
ference in accuracy would be even 
more marked if the false values of I-131 
uptake and serum PBI incident to the 
previous ingestion of iodine in the form 
of medication or radiopaque dyes were 
excluded from the calculations. The 
BMR proved to be equally as valuable 
in the diagnosis of hyperthyroidism 
but much less reliable in patients with 
normal or decreased thyroid function. 
Whereas no one laboratory test was 
invariably dependable, a combination 
of two or more procedures was consis- 
tent with the correct diagnosis in all 
but 3 patients. 


In order to illustrate the manner in 
which these studies may be employed 
diagnostically, hypothetical examples 
will be presented. The data will include 
symptomatology, BMR and serum 
cholesterol levels which represent the 
impact of the thyroid hormone periph- 
erally, thyroid gland size which is gen- 
erally commensurate with the degree of 
hyperplasia, the 24-hour thyroid I-131 
uptake study which is a measurement 
of the trapping ability of the gland, 
the 24-hour serum I-131 conversion 
ratio which indicates the thyroid gland 
secretory power and the level of circu- 
lating PBI which results from the 
equilibrium established between thy- 
roid hormone production and release 
by the gland and peripheral utilization 
and disappearance. In the accompany- 
ing chart (Table 1) a minus sign indi- 
cates symptoms of hypothyroidism’ or 
test values below the normal range 
whereas a plus sign represents symp- 
toms of hyperthyroidism or levels 
above normal. N stands for normal and 
nod. means nodule. 


PATIENT 1 illustrates the findings in an 
untreated euthyroid individual. There are 
no symptoms relating to the thyroid, and 
gland size is normal. There is enough circu- 
lating thyroid hormone so that the 
metabolic effect is adequate as evidenced by 
the BMR and cholesterol. The normal values 
for thyroid I-131 uptake and serum conver- 
sion ratio indicate that the gland is trapping 
and retaining an adequate amount of radio- 
iodine from the serum and converting it to 
radiohormone in the usual fashion. And, 
finally, the normal serum PBI indicates that 
the amount of iodine bound to protein, an 
inferential measure of circulating thyroid hor- 
mone, is normal. 

PATIENT 2. Let us now examine the find- 
ings in a patient who has been ingesting a diet 
moderately low in iodine (Stanbury et al.®). 
The inadequate dietary iodine leads to a 
lowered level of serum iodide available to 
the thyroid gland. Consequently, the amount 
of thyroid hormone which is produc.d and 
which circulates in the blood stream is low, 
and the anterior lobe of the pituitary gland 
is allowed to produce more thyrotropic hor- 
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mone in an attempt to compensate for this 
deficiency. As a result the gland becomes 
enlarged and hyperplastic. Under these cir- 
cumstances a sufficiency of thyroid hormone 
is produced; the patient is euthyroid, there 
are no symptoms and there is enough circu- 
lating thyroid hormone as evidenced by the 
BMR, cholesterol and PBI. However, the 
gland is hyperplastic and extremely avid for 
iodine so that when a dose of radioiodine is 
administered, a greater than normal percent 
is picked up by the cells (thyroid I-131) 
and converted to radiohormone (serum con- 
version ratio). 

PATIENT 3 also represents an instance of 
dietary iodine deficiency but of greater sever- 
ity or longer duration. So little iodine is 
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leading to thyroid hormone deficiency and 
TSH increase. These are the findings of pa- 
tients under the influence of thiocyanate 
whose iodine deficiency is mild and whose 
glands are able to compensate. 

PATIENT 5 demonstrates a similar block of 
iodine uptake and conversion into hormone 
but in this instance hypothyroidism has de- 
veloped despite the enlargement of the thy- 
roid gland. The thyroid I-131 uptake and 
conversion ratio are low, as is the serum 
PBI; decompensation has developed. One 
finds such a set of studies in’a patient with 
a complete or almost complete block of the 
trapping mechanism such as might occur after 
large amounts of thiocyanate over a long 
period of time. 


TABLE 1.—THYROID FUNCTION STUDIES 


Symp- Gland 


N 


N 
N 
N 


+++ 

ZA+ 

+++ 
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12. N -,Nod 


13. ,Nod + + 


= decreased N = normal 


available that, despite the efforts of the thy- 
roid gland to compensate by a and 
increased rate of hormonal synthesis, the 
amount of hormone produced is too low to 
maintain the patient in an euthyroid state, 
and hypothyroidism develops. As in the case 
of Patient 2 the gland clue and its in- 
creased avidity for iodine is mirrored by the 
elevated radioiodine uptake and conversion 
ratio. The symptoms of hypothyroidism are 
accompanied by a lowered BMR, an elevated 
cholesterol and, of course, a low level of 
circulating protein-bound iodine. 

PATIENT 4 resembles Patient 2 in many 
ways. He, too, is euthyroid in the presence 
of an enlarged hyperplastic thyroid gland but 
the gland is unable to pick up iodine and 
synthesize hormone. Obviously, something is 
blocking the uptake of iodine by the gland 


Z 
+ 


Serum 


Serum Thyroid Conv. Serum 
Pt. No. toms Size BMR_ Chol. I-131 Ratio PBI 


Diagnosis 
Euthyroid 
N Iodine lack-euthyroid 
—  Todine lack-hypothyroid 
Thiocyanate-euthyroid 
—  TThiocyanate-hypothyroid 
N Thiouracil-euthyroid 
-  Thiouracil-hypothyroid 
Hypothyroid—Thyroid or 
Pituitary 
+ Hyperthyroid 
+ Thyrotoxicosis factitia 
+  Hyperthyroid-extrathyroidal 
(struma ovarii) 
Thyrotoxic remnant- 
euthyroid 
Thyrotoxic remnant- 
hypothyroid 
Nod = nodule 


| 


+ = increased 


PATIENT 6 shows studies which are identi- 
cal with Patient 4 (block of the trapping 
mechanism due to thiocyanate) excepting 
that the thyroid radioiodine uptake is normal 
or elevated. Here it is apparent that the pa- 
tient is able to trap iodine but is unable to 
synthesize it into thyroid hormone normally 
as evidenced by the depressed conversion 
ratio, This is seen with thiouracil therapy or 
because of an inherent error in synthesis as 
in certain types of colloid goiter. Because 
of the veel | circulating hormone, the gland 
compensates by Tc and under those 
circumstances is able to produce enough thy- 
roid hormone so that the patient is euthyroid. 

PATIENT 7 represents an exaggerated pic- 
ture of faulty hormonal synthesis so that 
despite the ability to trap iodine and the 
hyperplasia of the gland the thyroid is unable 
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to produce enough hormone to maintain an 
euthyroid state. The thyroid gland is de- 
compensated so that symptoms of hypothy- 
roidism are present with a depressed BMR, 
an elevated serum cholesterol and a low 
protein-bound iodine level. These are the 
findings of patients made myxedematous with 
thiouracil and many goitrous cretins. 

PATIENT 8. Certain patients with hypothy- 
roidism are born without thyroid glands (non- 
goitrous cretins); others develop atrophy or 
destruction of the gland. Under these circum- 
stances the gland is unable to trap and, there- 
fore, to convert iodine into hormone as mani- 
fest by the depressed I-131 uptake and con- 
version ratio and low levels of PBI. Symptoms 
of hypothyroidism together with a low BMR 
and elevated cholesterol are to be expected. 
In this case the thyroid gland will not be 
enlarged indicating that hyperplasia is not 
possible. This, as mentioned above, is due to 
an inherent fault in the thyroid gland but it 
may also result from a defect of the anterior 
lobe of the pituitary gland so that TSH is 
not elaborated in LP sven quantities. The 
manner in which primary thyroid myxedema 
is differentiated from pituitary myxedema 
will be discussed below. 

PATIENT 9 is thyrotoxic; symptoms of hy- 
perthyroidism are present and the BMR is 
elevated and the cholesterol depressed. 
Whereas an elevated BMR together with 
suggestive symptoms may be found in 
anxiety and other extra-thyroidal hyper- 
metabolic states, one does not expect the 
cholesterol to be depressed. Furthermore, the 
gland is enlarged in this individual indicating 
hyperplasia; increased amounts of radioiodine 
are trapped and converted and the level of 
circulating PBI is high. These are, of course, 
the findings typical of hyperthyroidism. 
When the glandular enlargement is of a dif- 
fuse type, the picture is that of Graves’ dis- 
ease; if a nodule is palpable one must then 
differentiate between diffuse toxic goiter with 
a nodule and toxic nodular goiter. The im- 
portance of the differentiation and the meth- 
od by which this is accomplished are dis- 
cussed below. 

PATIENT 10 is extremely interesting and is 
the type which may present a real diag- 
nostic dilemma. It is apparent that certain 
findings (symptoms, BMR, cholesterol and 
PBI) indicate hyperthyroidism but the radio- 
iodine uptake and conversion ratio are de- 
pressed and the gland size is normal. The 
author has never seen a patient with frank 
hyperthyroidism without definite enlargement 
of the thyroid gland, and the normal gland 
size indicates absence of hyperplasia. It is 


apparent that the source of this patient's 
thyroid hormone excess is not the thyroid 
gland nor, in fact, from within the body, 
otherwise the conversion ratio would be 
elevated. These studies are typical of thyro- 
toxicosis factitia. The symptoms and metabolic 
changes are caused by the exogenously ad- 
ministered thyroid hormone and the serum 
PBI is also spuriously elevated on this account. 
The gland is normal in size since it does not 
enter into the hyperthyroid process and the 
radioiodine uptake by the thyroid gland and 
its conversion to radiohormone are depressed 
because the desiccated thyroid medication is 
depressing the thyrotrophic hormone produc- 
tion of the pituitary gland. 

PATIENT 11 should now not be difficult to 
diagnose. The studies are identical with those 
of Patient 10 excepting for one finding, 
namely, the increased conversion ratio. This 
indicates that the thyroid hormone which is 
causing the toxicity is being produced within 
the body, but the normal gland size and de- 
pressed I-131 uptake tell us that the thyroid 
gland is not the source of the hormone. As 
a matter of fact, the thyroid gland is func- 
tioning at a lower than normal level. This 
means that the thyroid hormone is being 
produced in some area within the body other 
than the thyroid as, for example, in an ovarian 
teratoma. Teratomas often contain thyroid 
tissue and when this tissue becomes thyro- 
toxic (struma ovarii) iodine is synthesized 
into thyroid hormone in large amounts and 
the patient becomes thyrotoxic with an ele- 
vated conversion ratio. However, when a 
radioiodine tracer test is performed the 
Geiger counter is placed over the neck and 
so the hyperfunctioning ovarian thyroid tis- 
sue is missed completely. 

PATIENTS 12 AnD 13 illustrate the findings 
not uncommonly seen in individuals treated 
for thyrotoxicosis by means of surgery or 
radioiodine (Nodine et al.4). Under these 
circumstances the surgeon, when performing 
a subtotal thyroidectomy, removes 
thyroid tissue, but the thyroid tissue he leaves 
in the neck is also hyperplastic. This tissue 
traps iodine and synthesizes hormone at a 
rapid rate, but the small amount of. thyroid 
gland in situ is able to produce only enough 
hormone to keep the patient euthyroid. Occa- 
sionally, as with Patient 13, when too much 
tissue has been removed, the patient may 
become hypothyroid despite the fact that 
the tissue which remains in the neck is hyper- 
plastic. Under these circumstances large 
amounts of radioiodine are trapped and con- 
verted by the thyroid Sand and this is 
indicated by the elevated I-131 tracer and 
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conversion ratio. The clinical status of the 
patient in these cases is measured more ac- 
curately by the BMR, cholesterol and serum 
protein-bound iodine. 


Other interesting discrepancies in 
thyroid function studies have been re- 
ported. Patients with thyroiditis of the 
DeQuervain type will often show a 
markedly depressed I-131 uptake but 
with a high circulating PBI ( Werner‘). 
It has been suggested that the elevated 
PBI is due to sudden outpouring of 
iodine caused by destruction of the 
thyroid gland. A nonthyroxin-producing 
goiter with hypothyroidism has been 
described recently (Stanbury, Ohela 
and Pitt-Rivers’ ). The radioiodine trac- 
er study, the conversion ratio and the 
PBI are all elevated; the protein-bound 
iodine in this case representing, how- 
ever, an abnormal type of thyroid hor- 
mone which is metabolically inactive. 
It appears likely that other combina- 
tions will be added to this listing as 
time goes on. One set of findings, for 
example, which are seen occasionally 
include the signs and symptoms of 
thyrotoxicosis with a high PBI, a nor- 
mal I-131 uptake study but a markedly 
elevated conversion ratio. These studies 
are typical in patients whose rate of 
hormone secretion is so great that there 
is never enough I-131 left in the thy- 
roid gland to give a high 24-hour value. 
Patients with thyroid hormone-produc- 
ing thyroid carcinoma and thyrotoxico- 
sis may also demonstrate these findings. 

One diagnostic procedure which has 
not received the application it deserves 
and which at times is extremely helpful 
in elucidating the role of the thyroid 
gland in the pathogenesis of heart fail- 
ure is the circulation time. This test 
is of particular value in the elderly 
patient with cardiac decompensation, 
tachycardia, hypertension and an en- 
larged thyroid gland. In an individual 
with heart failure one expects the cir- 
culation time to be slowed whereas in 
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thyrotoxicosis it is usually rapid. Con- 
sequently, if in such a patient the 
circulation time is normal or indeed 
rapid one must assume a high output 
type failure of which hyperthyroidism 
is the most likely etiologic factor. 
When discussing Patient 8 with hy- 
pothyroidism, it was suggested that a 
differentiation between thyroid and 
pituitary myxedema could not be made 
by means of these studies. Whereas this 
is literally true, the 24-hour thyroid 
I-131 uptake is generally higher and 
the serum cholesterol lower in pituitary 
myxedema than in thyroid myxedema. 
A definitive differential diagnosis can 
be made only with the help of exog- 
enously administered TSH (Des- 
popoulous and Perloff*). A radioiodine 
uptake study or serum PBI is per- 
formed; TSH is then administered and 
the studies are repeated. In thyroid 
myxedema, since the thyroid gland 
itself is at fault and is unresponsive to 
pituitary stimulation, the tests before 
and after TSH will be similar. Contrari- 
wise the thyroid gland has the capacity 
for stimulation but lies dormant be- 
cause of lack of pituitary TSH in pitui- 
tary myxedema, so that when exogenous 
TSH is administered the post treatment 
studies are considerably higher than the 
control procedures. Of considerable 
interest is the fact that when a pa- 
tient’s thyroid is being blocked by 
iodine, TSH will cause a rise in PBI 
but no increase in I-131 uptake; but, 
when the gland is blocked by desic- 
cated thyroid, TSH will cause an ele- 
vation of both the uptake and PBI. 
TSH may be employed advantageously 
in another type of diagnostic problem, 
namely, equivocal hypothyroidism 
where studies are borderline and where 
the physician is uncertain about the 
patient's clinical status (Schneeberg, 
Perloff and Levy®). A rise in PBI or 
I-131 uptake after TSH is extremely 
suggestive of normal thyroid function 
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well to wait until the metabolic dis- treatment. It is, therefore, to be urged 

order shows its hand more clearly that a definitive diagnosis be estab- 
ince under these circumstances the lished prior to the initiation of therapy, 

hyperthyroidism is of no immediate clinically if that. is possible, or if this 

langer to the patient unless it is asso cannot be done, then with the aid of 
ited with cardiac insufficiency, tu some of the thyroid function studies 

bercu r diabetes. Once therapy which have been described in_ this 
with thiouracil, is begun, the clini re port 


imitted to a long course of 
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SUMMARIO IN INTERLINGUA 


Studios de Function Thvyroide 


te re stu de studios del functiones thvroide esseva interprendite con |e 
bjectin le clarificar alicunes del conceptiones erronee que es prevalente 
nter clin practic In certe casos il es possibile que un complet investigation 
thvroide ¢ le sol methodo pro obte ner un delineation de un obscur problema 
! t Determinationes del acce ptation de iodo radioactive per le flandula 
th ( del proportion Conversion seral del nivellos seral de iodo 
eral es usualmente le plus solide tests del function thyvroide. Sed il debe esser 
idmittite que le sage clinico, qui refusa facer se victima de precipitate decisiones 
therapeutic, trova normalment possibile establir le correcte diagnose sin usa 
llo de ( complicate e costose procedimentos. Un essavo therapeutic con 
extracto thvroide in alternation con un medication fictive servi generalmente a 
lifferentiar patientes con hypothyroidismo ab individuos con fatiga e inertia 
lebite a altere causas. A generalmente parlar, le diagnose de hvperthyroidismo 


es clarmente manifeste quando le patiente se presenta al prime consultation. 
Si le hyperthyroidismo es si leve que le medico non pote determinar si on non 
le patient es vermente thvrotoxic, il pare recommendabile attender usque le 
disordine metabolic se declara plus apertemente, proque sub tal conditiones 
le hyperthvroidismo non representa un periculo immediate pro le patiente, 
providite que illo non es associate con insufficientia cardiac, tuberculosis, o 
diabete. Post initiar le therapia, per exemplo con thiouracil, le clinico se trova 
confrontate con le necessitate de un longe curso therapeutic. Pro iste ration il 
es a recommendar urgentemente que un diagnose definite es establite ante le 
therapia es initiate. Establir ille diagnose definite debe facer se clinicamente 
si possibile 0, si tal medios non suffice,’ per alicunes del studios de function 
thyroid que es describite in le presente reporto. 
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ONE of the striking consequences of gaps are still extant. Since relatively 
the idvances made by contempo1 little has been writte bout tri 
medicine is reflected in the longer life otolaryngology, the purpose of this r 
span of millions of Americans. Persons view is to summarize some of th by 
65 vears of or ind older increased lished communications that have 1) 
from § million in 1935 to 12 million in peared recently 
1950 Che ¢ riatric population ot the \ study ot the mcmence OF ¢ 
United States is expected to bi ind throat diseases in older person 
million by 1960 and 20 million by 1975. bv Hollender and Lytton® reveals that 
Phe projected increase is as com eal problems exceed those n 
pared with an expected increase ol other structures. witl the lom nit 
5% in the general population by 1975 complaint dealing wit] mpaired hea 
\ctually, the upper age group now’ ing. Along with deafness as one of 
wccounts for approximately 10¢ of the the entities intensified by the length 
general population (Schweigert™ ened span of life are the symptor 

According to Monroe*, if geriatrics vertigo and tinnitus. Evidence of nasal 
is to become a_ distinct discipline and sinus operations was seen in ap 
iumong the medical arts and sciences, it proximately 12 of patients encoun 
must deve lop ind constantly accumu tered in office practice Phe operation 
late a body of facts and methods com that had been most. fr que nth pel 


parable to those which make up formed was septal resection. Although 


pediatri S Although geriatrics as a most nasal complaints dealt with such 


special field in medicine has attracted self-limited conditions as the common 
mounting interest in various quarter: cold, chronic rhinosinusitis wa l 


| 
| 
| 
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al 


Progre SS ot 


ted “0% ot office patients. Com 
toms included: nasal stuf 
rire postnasal discharge headache 
na coughing Nasal allerey 

\ ! casionally diagnosed clin 
1} 0 to 15% of the patients 

nges in the nasal MUCOUS 

vere observed. Since many 

nit submitted to intranasal 


Ol 


lectermine 


middle age, it 


whether the 


CS Were clu to SUPFOK il 

terventiol to natural aging 

illitis occurred infre 

t patients complained 

Hoarseness was not an 

ding being associated 

th t m cold, fatigue. over 

neral debility. the 

n 75> and 9O. a weak 

tu \ thie rule the 
pronounced 

( hoarsene SS) On 

imately out ot |? 

tient Benign tumors and Cranulo 

nx were found in § of 

tient vhile 7 evinced larvngeal 

rcine ne patient revealed syph 


t had tuberculosis of the 
thi 


encountered emergen 


1S provided ot 


ly because of coexistent 


External otitis occurred 

I { It was concluded that 
er pel re, with few exceptions 
t to tl me types of inflamma 
( ( the upper respiratory 

{ OunVe! persons Poos 
tes that tinnitus is Common in olde 
ted with cardiovascular 

il arteriosclerosis, anem 

ind toxic states, and 

toll t una to the head, which 
freq omplaint of emotional 
psvchot patients He otter 

| glossodynia, paresthesias, burn 
tongue, riboflavin deficiency clos 


hic tongue, and atrophic 


iti present in older persons. It 
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often difficult to determine how 
many symptoms were due specifically 
to the aging 
attributabl 

Alexand 
that th the hearing 
problem has coincided with the fresh 


outlook | 


Ori cle 
characterizes 


Was 


and how 


Drocess 


to oth 


maintains it is 


many 
tactors. 

tortunate 
accentuation of 
currently 


whi h 


otolarvngological 


sound 


practice. The defeatist attitude with 
which the hi iri? handicap Was 
formerly associated has almost com 
pletely disappe ired t major reason 


being that otologists have become in 
the 


individual patient 


iware ol SCTIOUSTICSS ot 
thi 


According to 


creasingly 
hearing loss to 
himself Alexander, 
of the 


specialty of geriatrics should be the 


one 


objectives of the relatively new 
relief of the deatened olde age-group 
patient. At is admitted that 


only instances is anv torm 


present it 
in occasional 
of treatment likely to produce a cure 
Ol ven significant improvement if 
total o1 
so. Although the fenestration operation 
ad 
treatment of otosclerosis. 
limited the 


has nothing to offer the vastly 


hearing impairment. is nearly 


represents an surgical 


inn the 


usetulne SS IS 


important 
Vance 
its for pro 
cedure 
with 


larger group ol 


Aural 


patients nerve 
rehabilitation the 
deal to the 


deatness in 


deatine SS 
other hand, offers a great 
latter Relief ot 


aging persons should be al co-operative 


On 
group 


venture, with otologists playing a prom 
inent, helpful role. As for 
re lief 


phy sicians in 


treatment 
should be 


measured 


promises otf cure and 


uttered by 
guarded terms. Older patients should 


be advised that much can be done to 
make life tolerable but they 
should never be informed that deaf 


ness, regardless of thi tvpe, is curable. 


Deatness is inherently a psychic as 
well as a Sit al afHic tion. To permit 
patients to suffer serious disappoint 


ment, because therapy is bound to be 


Journal of the Medi 


4 7 ican 


tailure. would merely 


that ispect ot the defect 


iSSO ed wit} 


other contrib 


While there are many 

ti factors, including otitis media 
itosclerosis icoustic trauma neo 
medication, vascular diseas« 
id cerebral injury, presbvcusis is the 
most tre juent cause of deafness in 
pe! In pre sbycusis the re 1s a 


hearing for high pitched tones 


OSS 
due t dy neing age said to occur at 
the loss ot Olle decibel to ( ich 
Veal t lite It mav occur in middl 

( ) lisposed persons and IS due 
t rt sclerotic and degenerative 


chai Histologically 


issociated with atrophy of the ganglion 
cells hanges in the hair cells in the 
bas I the cochlea ind change 
1} th od vessels ot the icousti 

et of presbvcusis is insidiot 
nd its rate ol progress slow Phe com 
p! nt of deatness Is frequently create 
than refully conducted hearing tests 
would normally suggest. On the othe 
hand ck ot attention on the part ot 
Ider persons seems to. increase thre 
ipparent he ining defect and. conse 
quenth difficulty due to confusion of 
sounds I CS In general in olde pel 
SOl the he ring loss averages 40 deci 
bels. A ciated nerve loss is the caus« 
of poor discrimination with respect to 
speech 

In study aimed at a clinical evalu 
atiol I presbvcusis on the basis of 
different tests of auditory function cai 
ried out 1S5 older persons Pestalozza 


ind Shore in old 


found that 


wscrimination tol speech is very pool 


pt rSOUS 


even in the presence of a mild hearing 
loss. In old persons a clear relation 
exist between hearing loss and dis 
crimination loss discrimination — be 
com poorer as hearing loss become 
greater. No significant relation was 


found between slope of the audiogram 


and discrimination loss. In a smaller 


195¢ 


al Sclences ° (/ctober 


group ol 24 old persons in whom a re 


cruitment test w pertormed. 50% of 


} 
snowed ho 


the subjects recruitment 


30) partial recruitment, and 20% almost 


The 


t patients 


recruitment rbsence ol 


omplete 
recruitment m with 


pre shve WSIS IS IN Kee ping with histologi 


( il findings il ganglion cells 
ind nerve fibers as the most common 
lesions responsible tor hearin loss a 


recruitment. Since treatment will neith 


Cl prevent hor reVers¢ the loss hie il 
me i old 


that careful 


er pers Simonton iS 


mn by the 1) 


iwoidance ot cont sing speech 
readin common lled lip read 
ie ind thre LIS¢ he 
vill help the person tron 
presbycusis 
Arter lerot 
| ae! pers ne hein 


1] 
present untateralh 


nounced unilaterally in m« 


Tinnitus is likely t cecur In the mor 
severely iffected Cal and this otten 
diagn SIS He 
frequen ICS by 


cause sclerosis of the internal auditor 


rtery, which supplies the labyrinth 
exclusively affects the entire cochl 
ind diminishes it total performance 
Although secondan nerve de cveneratol 
takes plac after vascular degeneration 
it 1s Important te interpret this find 


ing in the light of slower cerebratior 
issociated with the advancing ag 
status 


idence uses and effects ol 


The 


vertigo on ld 


an elderly 
Droll 


observations 


opulation wer 
ind Pemberton 
based) on 
176 elderh 


own homes 


studied by 
heir 


medical 


Were 
examinations of 
their 
thei 
pe ople 


persons living in 


either 
the majority ot 


alone or with spouses li 
vertigo ap 
closely associated witl 


pe ired to be 
arteriosclerosis of the labyrinth. In 
smaller number of subjects a drop it 


blood yressure on changing from the 
ging 


| 
F = 


AVE clic al 


Progress of 


to thre pright position brought 


| 


n an attack. Typical Méniere’s syn 
irome \ rare. In a few subjects Se\ 
erti¢ producing factors oper 

ted simultaneously 
Keleme states that the tonsil gen 


ily does not attain total involution 
1) retime In the 


olution 


curve of 
a plateau is found 
ng to the period between 
65 vears of age. Involution in 
he palatine tonsils is an atrophic 
lecreasing in number and 
( n size without degeneration 
d wit t reverting to a functionally 
tive form betore final disappear 

ce. Scarcity of thromboses in veins 
of perivascular infiltratons in the 
onsillar space accounts, together 
ninishing mass of tonsillar 
ue, for the infrequency of local re 
ction iround the 


h ime time, with parenchymal AY 


receding tonsil. At 


unchanged, focal 


ity (| tatively 
ctions appear in distant organs of 
e bod they do at any age. Opera 


1 on tonsils in persons of advanced 
ej relatively unexacting pro 
re, to patient and surgeon. No 
reater operative risk is involved than 
Vol ( persons. 
he mouth is subject to changes with 
( re other parts ol the body. 
\obinson' declares that the number 
teeth per person increased 
th each decade of life. until, at age 
0, SO f women and 70% of men 
ve lost all their teeth. At younger 
( the teeth are lost chiefly because 
f dental decay, but in older persons 


iodontal disease provides the most 
Aging 
more important etiolog 


portant cause tor extraction. 


ppeal 


ily in att ition, abrasion and trauma 


m than caries, erosion and 


eriodontosis. Disease processes may 


changes in the mouth, 


celerate 


d, conversely, age changes may 
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lord greater opportunity for invasion 
by micro6rganisms 

Mild degrees of nutritional deficiency 
frequently occur in elderly people who 
live alone, but gross deficiencies like 
scurvy and pellagra are rare. Hughes 
and \lacLennan' describe a Case ot 
scurvy in an elderly man with mental 
deterioration, living alone after the 
death of his wife, and whose home 
showed no evidence of recent cooking. 
The scurvy and his general condition 
improve d after treatment with vitamin 
C and later with iron and vitamin B 
complex but his mental condition re- 
mained unaltered. In this case, funds 
were available to provide an adequate 
diet had he been mentally competent 
to spend money for this purpose. In 
other instances cited, scurvy in elderly 
persons resulted from diets limited to 
tea and bread, occasional meat, and 
without vegetables and potatoes. 

Simple chronic bronchial irritation, 
state Phillips and his associates!!, ap- 
pears to be the most common cause of 
chronic cough. Chronic bronchitis fre- 
quently causes pulmonary emphysema. 
Among IS males aged 50 to 69 vears, 
who coughed for ten or more vears, 
the inhalation of cigarette smoke was 
found to be the common agent in the 
production of chronic bronchitis. No 
other cause for chronic cough was 
All 18 patients raised 


excessive sputum and showed evidence 


demonstrated. 


of pulmonary emphysema. A study of 
20 cases with nec ropsy e\ idence of 
pulmonary emphysema and_ without 
tuberculosis, tumor or asthma, showed 
bronchitis in all 


found in two 


chronic subjects. 
Bronchiectasis was 
patients. 
Otolaryngologists are often con- 
cerned with various skin diseases per- 
taining to the head and neck. Aging 
of the skin, which is the most evident 
of all the aging processes that occur 
in the body, may be brought on pre- 


| 


(merican Journal of the 
rature environmental trauma 
| te I thre skin from chronic low 
rade vi posure to sunlight or to 
ultraviolet light is of great Importance 
Kreemal leclares that the major dis 
tinctive roblems of aging skin are 
listurbances in the growth pattern 
vhich result in retrogressive functional 
na atomic changes typi il ot 
itrophu in tissue and in a LUNG ue 
roup of oliterative disorders. The 
mmol} termatoses also frequently 
affect tl skin of the elderly. Dryness 
t the skin common past the age of 
> vears. The issociated pruritus when 
persistent, 1 indicate internal dis 


I 


Case roliterative changes require close 
med ttention 

One ut of everv three elderly pa 
tients seen because of skin changes will 
have eithel senile keratosis or a true 
epithe lj Senile keratoses, which are 

nsidered precancerous recur as red 
caly | ms ot the exposed Ol aged 
kin Epitheliomas appeal is. solid 
srowth vith or without ulceration 
ind us \ occur on exposed sites 
where ing is most advanced Biops\ 
study ecessary to conhrm the diag 
NOSIS al to determine the exact nature 
i the growth. The more common basal 
‘ell epithelioma is localized and does 
not metastasize on the other hand 
the sq uam us-cell epithelioma 1S l 
seriou ilignant growth of the skin 
ind may metastasize. Both type Ss ot 


epithelion 


1 require complet removal 


either by surgery, irradiation, or elec 
trocoagulation. Seborrheic keratosis 
rarely requir¢ treatment other than 
tor cosmetic reasons. 


fection rarely 
Herpes 7 
debility 


to be 


CCU 


maintains that pyogenic m 
skin 
ster may lead to persistent 
tends 
while senile pruritis 
Dit 


occurs 3m senile 


Urticaria, although rare, 
intractable. 


n the lean and emaciated. 


clic al SCLCNUCES (dete 


19 


fuse neurodermatiti eldom seen in 
the elderly. After the age of 50. derma 
titis herpetiformis CATTICS 10) to 50 


mortality rate. Primary atrophy of the 
old Phe 


of the stratum 


skin usually Occurs i} 


lesions ot hypertroy 


corneum form small warty keratomas 
ind these should be destroved 
they are considered ot 


pre ursors 


squamous-C ll carcinoma 


\ge by itself prod ces no signihcant 
change in the blood forming organs 
Increase in the sedimentation rate 
thought to he due to blood prot Wh 
ilte rations IS the onl consistent find 
ing associated with the aging process 
( oopel states that the bone marrow 
in th aged shows no qualitative dit 
ference from that of vounget persons 
The mechanisms of anemia in the aged 
ire the same is In ther age groups 
Nutritional deficiency is frequent 
cause. Achlorhyvdria, which occurs it 
many ¢ diat 


person may ¢ 


rhea. distention and anorexia to initiate 


nutritional deficiency syndrom 


HICIOUS h tS alb ice nce 


is 72% in persons bevond 50 vears 


ie, So-called “shot-gun” medications 
comprising folic acid. gastric substance 

and vitamin B in combination with 
iron and vitamins, may contain sufth 
cient ervthrocvte maturation factor to 
correct the anemia partially ind to 


alter completely the typical morphology 


of blood and marrow, but not enough 


to control the neural and central ner\ 
ous system symptoms of the disease 
The resulting atypical clinical and 
hematologic findings and bizarre neu 


be 


anemia 


rologic manifestations can only 


proved to be those of pernicious 


by the response to parenteral admin 
istration of vitamin B,» and liver ex 
tract. It is concluded that there is no 


justification for the designation “anemi: 


ot old ace 


| 
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SUMMARIO INO INTERLINGUA 


see page 53SY9 for original articl 


Observationes in Re Certe Possibile Precursores de Hypertension Essential e 
Morbo de Arteria Coronari: V. Hypercholesteremia in Juvene Adultos Normal 


| nstatationes pare indicat 1) Que le emergentia del tracto hype rcholes 
terem vene individuos es associabile con un tendentia familial a morbo 
! specialmente morbo coronari, e a diabete 

Our hypercholesteremia se manitesta quando le crescentia physic 

ituration sexual es complete e quando alterate factores ambiental es presente 

jue produce augmentos del nivello de cholesterol in certe individuos e non in 
ltere 

O individuos qui es susceptibile al influentia de tal factores ambiental 

lita probabilemente un defecto metabolic, possibilemente del cortice adrenal, 

jue promove hype rcholesteremia e atherogenese e in le curso del tempore pote 


usar le d sveloppame nto de morbo del arteria coronari, hy px rtension, e diabete. 
ndividualmente o in varie combinationes 

t) Que juvene adultos hypercholesteremic pote esser identificate per periodic 
iationes del nivello seral de cholesterol] 

>») Oue mesuras destinate a mantener normal nivellos de cholesterol in tal 
ndividuos, ben que possibilemente efficace in alterar | subsequente disvelop 
pamentos pathologic, es probabilemente inc ipace a alterar le defecto metabolic 


nd t 
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4 RE-EVALUATION OF THE ROSACEA COMPLEX 
By Herman BEERMAN, M.D 
f Penns) f Dermat 
M.D.. Prot ee S 
M.D., P] ly Pe 
Rosacea, often called acne rosacea thle data that ro ea is not only \ 
is a disease which has been known § disease of frequent occurrence but is 
for many vears. Bulbous noses (rhino also an important inte rnal medical dis 
phyma have been mentioned ae clas ordet with express ms m many SVS 
sical English literature and depicted tems: gastrointesti: nervous system 
in works ot art. In spite of the antiquity eves and vascular system. In 1932 
of this process and its prevalence to Stokes and Beerman made an ap 
| tre sh cases ol skin disease con praisal ot rosacea W ith spec ial reference 


troversial literature has been deve lope 


about | it Part of the cause 
differences of opinion concerning this 
disease in the medical literati 


fact that at various times som 
ities have championed the i 
rosace 1S indeed a simple, SI 


important easily 


factor, to1 example, Demode 


equally 


lorum or the effect of 
agents on the facial skin® 

viewer has had an intense ir 
rosacea for more than 25 vea 


convinced from a study of all 


for the 


IS the 
e author 
dea 


iperfic ial 


ntial process caused bv an 


removed 


follicu 
climatic 
The 
iterest 
He 
the avail 


rs. 


that 


in 


IS 


to the constitutional background and 
the rationale of treatment In this 
study there was striking variety of 
factors (especially nervous, gastroin 


testinal and seborrheic which 
involved in the individual patient, and 
th 
the 
treatment 
itself 


indications 


were 


already 
that the 

rosacea must 
with the consti 
(Cf. Sellei® 


Anderson’ howeve stated 


we reaffirmed conclusion 
literature 


ot 


expressed 


rational 


chiefly 


concern 
tutional 
Avres and 
that it was “not necessary to search so 
of the condition 


added that 


widely for the cause 


In most cases They one 
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only to examine a small droplet ot 
pus obtained trom a superhi ial pustule 
find numerous Demodex folliculorum 
rvanisms ind that local antiparasitic 
reatment has given clinical results far 
passing anything in their experience 
ith the disease. We!” in 1934 studied 
eries Of rosacea patients from 
hie tandpoimnt of constitutional and 
cal parasitic factors and found that 
titutional tactors were present 
bout the same frequeney as in the 
irhier sel ind that Demodenx follic u 
7 vas not present in more patients 
t] Te than in the controls, that 
reater numbers than in 29 non 
ns, including fourteen 
duals. Now, after about 
vear thuation of the newer con 
ibutior lealing with rosacea is in 
ler. In tl compilation it is intended 
lefing thie clinical complex ot 
cea a ell as to discuss its patho 

therapy 
LINICAI MIPLEX OF ROSACEA. Rosa 
ea Clinically is a facial disorder which 
rly in its evolution is manifested by 
ent epis ides of erythema and vas 
latation. Some time after onset of 
e proc nonths to vears ) papules 
id pustules appear and the follicular 
fices become conspicuous. Oily 
eborrhi the face is a frequent ac 


jpaniment. The erythema, transient 
first, may exacerbate from heat, cold 
other tactors at frequent intervals, 
to become permanent later on. 


dilated vessels also remain = as 
ngiectasia. Subjective symptoms are 
Linimal Rhinophyma develops in 
me long-standing cases. This is char 
terized by an increase in size of the 
ose, often in regular fashion but oc- 
sionally in the form of irregular, lobu- 
ted masses, dusky red or purple in 
lor rum blossom”). The sebaceous 
rifices are widely dilated. Rhinophyma 
iv be the sole evidence of the exis- 


nee of the process 
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In addition to the cutaneous mani 
lestations, there are variable percent- 
ages ot associated complaints in pa 
tients with this disease. In our first 
series of cases"® we found that the 
following factors ranked as major in- 
Huences: the seborrheic habitus (S07); 
nervous factors (76%); and gastroin- 
testinal disturbances (667). In the 1935 
series!’ we found the seborrheic habi- 
tis present in 83%: the nervous factors 
in 65.2%: and the gastrointestinal dis- 
turbances in 48%. Focal infections were 


noted in 51.9 and ZZ in the two 


SCTICS, respectively Ocular complaints, 
while noted, were not an outstanding 
accompaniment of rosacea in our 


croups. Rosacea was found to appear 
~ | PI 


in the majority of cases early in mid- 


dle life (68 of 83 patients averaged 


32.1 vears ), but it may appear in child- 


hood (10 vears) or old age (68 vears 


lhe onset is slow in two-thirds of the 
cases; in others it may be rapid but 
not explosive. Certain investigators, 
too, have observed these and additional 
etiologic factors which have been 
thought to play a role in the causal 
background of rosacea. The following 
is a partial listing of the reported data: 


‘ 


Focal infection 
Emotional and nervous 
Gastrointestinal disturbances?:57.102, 
Lowered or otherwise altered gastric acid 
ity 
Gastroscopic findings=- 
Liver dystunction® 
Endocrin changes! 1.75, 102 
rnal mechanic il tactors, tor examplh 


exposure to sun, cold and wind##.57.75 
Disorders of the fifth nerve™5.104a,104b_ 


Vasomotor 


Angiopathy 


Virus®?, 
Demodex folliculorum7».15.17, 
Vitamin B, (riboflavin) 


"6b. 260.45 
Allergy. Hormone 
Bacterial allergy ta 
Intestinal carbohydrate intolerance®®. 
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te ot the wealth of data indi not at all lreatment otf rosacea va 
iting the multiple causal background — tients by massage and muscular exer 
there have been attempts — cise has favorable eftect. This may 
tO estat sh this process iS really explained by thre tact thiat the mas 
simple tuation. As previously men sage manipulations effect removal of 
tioned, Avres and Anderson, as well as the edema trom the tissue after which 
thers, have uggested that Demodenx the tacial muscles put more or less 
folliculorun is the cause otf roacea out of action, can begin to act normally 
\lore recently, Sobve" on the basis and thus mntribute to keep the tissue 
yf real extensive experience with free of edema 
this disease L28 patients; 75 biopsies Perhaps \vres ecent analysis of 
letailed past histories and numerous rosacea comes nearest to. the proper 
uMinatiol concluded 1) that there interpretation of this disease. He now 
iS Ihe ish 1) between list ol believes Situation 
the | tive svstem and rosacea: 2 whereby there are both “external nd 
that t} ( ho relationship between internal types ol rosacea Phe Cc 
he rorm of rosacea inc OVE! te rnal type IS Calise De? dex fol 
Indulgence in te cottee, tobacco, alc iculorum and is easily managed by 
holic substantial meals ind local measures Phe nternal tvpe. is 
SPICE I ) that rosacea is inde usualh issociated vith a varietv of 
pendent f lesions in ovaries and factors such as wer previot sly men 
uterus nd of menorrhagia, whereas tioned. However Sobve's expel 
the me OPause probably plavs a cel ience would suggest there ire prob 
tain some of the cases: 4 that other exter hesides 
osacea comparatively rarely is associ Demodex folliculoru 
ted wit seborrhea, but that in th The fundamental abnormality in cu 
20) wher t is observed. he cannot taneous rosacea sodilatation in the 
exclude the }« ssibility that seborrhea central area of the face presenting as 
mav influence the picture 5) that ther in increase in the depth of color. Such 


relationship between TrOSaCcea 
rocal mtection 6 that rosacea 1s not 
due to bacterial infection; 7) that rosa 


cea (on the facial skin) is unlikely to 


Vitamilnosis that psychic 
factors and traumas generally have no 
nfluence on the development ot rosa 


ea Dut manv rosacea patients suffer 


trom imterority complexes ind shun 


the society otf other peopl owlng to 


their disfiguring skin lesions. H 


that rosacea probably owes Its 
to the fact that a prolongs d 


influence ot 


showed 
OCCUTTeHCE 
climatic agents on the 
facial skin will bring about a more or 
less pronounced Injury to the vessels 
causing oozing of fluid which cannot be 
removed in a normal way but remains 
| the 


eadema 
the facial muscles move very 


where 
little o1 


affected areas. 


i colon chang is due to dilatation of 


+ 


the most superficial 


Lewis 1927 
out dilatation of the 


about the Ve 


vessels ( iwillaries 
with or with 
arterioles Not 


SS ls It} 


venul 


rOSACCA 


certam 


arterioles Borri studied the state 
of the arterioles in 26 patients with 
rosacea and 26 normal controls. He 
measured — face-skin temperature, at 
rest, after cooling the face, and afte 


heating the body and limbs. No marked 
or constant difference in skin te mpera 
ture was found between the two 
groups These te mperature studies sug 
gest that the arterioles play no part 
f cutaneous rosa 


studied the effect 


vessels ot Various 


in the pathogenesis ( 


Cea Borrie also 


on the facial blood 
substances 


hormones adrenaline 


noradrenaline. histamine and acetvcho 
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ne introduced locally, and carbamin 
| choline injected systemically, in 17 
\\ th and controls. No 
nificant difference was found in re 
ilts produced in both groups. 
is suggested by Wise!’ from his 
ly of the problem that rosacea is 
e t some factor, at present un- 
vn, that produced prolonged vaso- 
tation of the superhc ial vessels in 


lled blush area. The papules 

nd sebaceous gland hypertrophy prob- 
ire secondary to the congestion in 
incident to the prolonged 
tation. The pustules of the face 

the infectious ocular changes un- 
re entirely secondary and 
rt in the fundamental cause 
rosace Velangiectasia occurs when 
ontractile power Is finally 
maplet exhausted. This does not 
new vessel formation in the 
re ly the latter appears to be 
nable response by an avasculat 

uc t me unknown stimulus that 
n increase in the vascular bed 
i tissue through vasodila 


\lilles liscusses some of the pos- 
us pathways affecting vaso- 
tation of the face. It is known that 
NLISES pass more easily over 
iven pathway following each suc- 
ve passage. In this way some indi- 
having an inherently labile 


! of the facial blood vessels would, 
hrough repeated blushing, flushing 
fter me ind the like, increase the 
© with which impulses could pass 


this course. Miller also mentions 
e interesting possibility of overflow of 
erent impulses to the brain along 
ch a path of least resistance. Possibly 
he fifth nerve has a lower threshold for 
iciting a response than have other 


erves, and for this reason is more 


tten stimulated to activity. 
Numerous other 


ive stressed this vasomotor factor, 


DERNMIATOLOGY 
Kastwood?* wondering whether 
rosacea is an end result ot an abnormal 
response to a natural stimulus,” and 
suggesting that 
possibly noxious agents act on the 
Gasserian ganglion, which sets up 
stimuli which pass back down the 
nerve and cause the lesion at its ter 
mination.” 

At anv rate. vasodilatation of the 
facial vessels, whether brought about 
by impulses passing via the fifth nerve, 
the cervical sympathetic, or some 
vasoconstrictor or vasodilator “center” 
in the brain stem, is a very complex 
and. little understood mechanism. at 
this time. Wise!” 


would be most interesting to see the 


suggested that it 


effect on rosacea of interrupting the 
vasodilator pathway to the blush area 
of the face, if this could be done. 

According to Ramel* clinical obser- 
vation of the postprandial erythema in 
cases of rosacea suggests that certain 
substances escape the neutralizing ef- 
fect of the digestive juices and are ab- 
sorbed into the blood in a form which 
gives them a vasodilator activity; hista- 
mine will have to be taken into consid- 
eration in this respect, since subcuta- 
neous injection of 1.0 mg. of histamine 
provokes temporary congestion of the 
face, 

Sebve*™* has summarized additional 
explanations for the vascular reaction 


in rosacea. Unna supposed rosacea 
to be due to an arterial paralysis in 
association with seborrhea and _ infec- 
tion. Haxthausen*** pointed out that 
hyperemia and _ telangiectasis together 
with degeneration of the elastic tissue 
of the skin constitute three of the most 
characteristic effects of light. He stated 
that, “Thus light tends to cause a steady 
and chronic aggravation of the lesion. 
In addition, however, it gives rise to 
acute exacerbations, and it should no 
doubt also in a number of cases be re- 
garded as the agent which first pro- 


+] 
t 
lin 
ch 


Phe Ame 


rican Journal of thre 


voke d the 
Haxthausen** 


disease In a subsequent 


pape! stated that many 
cases of rosacea simply represent a pat 

degree ol the 
to light and cold 
in the vessels of the facial skin 


ticularly pronounced 
chronic changes due 
Finally 
another 


Haxthausen®* in vet paper 


showed by means of skin temperature 
measurements and histamine tests that 
isolated, chronic exposure of the skin 
to cold brought about dilatation of the 
capillaries, manitesting itself by a flush 
with or without attending cvanosis, and 
contraction of the small arteries, mani 


i. slight fall in the skin 


Isolated, chronic exposure 


festing itself by 
temperature 
to light also caused a permanent dila 


tation of the visible vessels manifesting 


itself by a flush without cyanosis but 
with a tendency to particularly easy 
dilatation of the arteries. Chronic ex 
posure to he it had the Same effect 
I xposure of the skin to both cold and 
sunlight, as is the case in the face, 


brought about a permanent dilatation 
of the capillaries and the small veins, 
small arteries 
Id and dilated by sunlight 
cold had an influence par 


the the skin 


sions of he matogenic origin, 


whereas the 
tracted by c 
While the 
ticularly on 
and skin | 
the light seemed rather to predispose 
In the face, 
where both cold and light acted jointly, 


were con 


nutrition of 


to exudative skin lesions. 


it was difficult to decide which agent 
had the ore 
change S found 


iter share in the vasculai 


Lewis’ claimed to have ascertained 
that the 
laver lost their contractile power and 


vessels of the subpapillary 


he found that by local application ol 
epinephrine the small veins would not 
the did 


contract were dilated far more easily 


contract and vessels which 
than normal by cupping. 
MacLeod* Whitwell 


found frequent coincidence 
of rosacea and perniosis, and they de 


and and 


clared that both conditions are charac 
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terized by the presence of infiltrations, 
papules, and telangiectasia Phe super 
ficial to be dilated 


by exposure to they re 


ls 


cold 
carded as the essential agent. 
While Klaber Wittkower” 


regarded rosacea as a primary vas¢ ular 


SCeCl 
which 
and also 
lesion, where the superficial vessels 
in the predisposed individuals lose their 
contractile power, they were. howeve1 


of the that lack of 


balance brought about by personal or 


opmon mental 
social troubles plays the main part as 
an etiological agent 

In Stein's”! 


rosacea should be due to angioneurosis 


opinion the hype remia ot 


lhe vascular dilatation should arise by 
the trigeminal center being exposed to 
the 


quer e 


action olf poisons developed in 
diseases. 
menopause, OF and the 


like. At first only the supe rficial vessels 


ot digestive 


ovarian lesions 


should be dilated but later also the 
more deep-seated ind the color 
thereby change from. bright red_ to 


bluish red. Not till after such a vascu- 
lar dilatation 


uals ao we, 


in predisposed individ 
in Stein's opinion, find 
telangiec 


finally 


development of seborrhea, 


tasia, papules pustules and 

fibrosis. 
And rson 

should be 


instability 


held the 


due primarily to a neuro 


that 


disease 


vascular ind that the erup 


tions and exacerbations should have 
different extrinsic causes 

sEx. Most students of rosacea have 
noted the preponderance of females 
in their series. For example Stokes 


and Beerman*® found that women out 
numbered men three to one. This was 
in agreement with the-literature up to 
1932. Since then 
others, the 


women. Wise!” had 


Ramel®®. as well as 


noted greater number of 


39 women and 2] 
men in his group. Cawley and Curtis!” 
studied 212 138 


Sdbve®** had 99 women and 29 men. 


females and males 


Borrie!** found that ocular lesions were 


== 
| 
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more common in men. Stokes and 
Beerman”® felt that the greater inci- 
dence in women was not due to an 
increased disposition of women to seek 
cosmetic advice, though this was sug- 
gested by Low". They also noted that 
Vanzant! on the basis of 3000 normal 
persons, ré ported that women have a 
lower gastric acidity than men. Addi- 
tional reasons given by them for con- 


STaerine 


women especially susceptible 
in the light of the foregoing analysis of 


the factors in the rosacea complex in 
clude 1) their relatively frequent ex 
posure, so to speak, to carbohydrate 
ind cafleine dependent on their re- 


sponsibility for the brid and tea ac- 


tivities of social life; 2) the irregular 


nd otte li nadequate meals which re 
sult from their family responsibilities 
which, of course, may well lead to 


he deve lopment of disturbances of 
stric function: 3) the detail and the 
petty wear and tear, long dragged 
ut, of the vears of upbringing and 
disciplinin of children, and 4 the 
marital problems of “mid-channel, 
both of which bring women toward the 
forties with a tendency toward vascu 
ir reactivity and irritable svmpathetic 
mechanism, which probably underlie 
lel pred sposition in these vears to 
osacea and neurodermatitis. Menstru- 
ition and the menopause thus logically 
fall into the subordinate relation that 


] 


+} 


he various authors have recognized. 
SKIN COLOR. Reyn*! believed that the 
mportance of light as an etiological 
rent should be due to rosacea patients 
eing poor pigment producers. He 
tound that out of 60 rosacea patients, 
{7 were light-blond, 17. dark-blond, 
hile only 2 were dark. Revn con- 
firmed that rosacea afltects women 
three times as often as men. The former 
ing poorer pigment producers than 
the latter, he took this as evidence in 
ivor of his theory. The difference be- 
veen the numbers of fair and dark 


was less pronounced among S¢@bye's*** 
patients (28% light-blond, 55% dark- 
blond, and 17% dark) although the 
blond were also here in the majority. 

HEREDITARY FACTOR. There has been 
little further elaboration on the heredi- 
tary factor in rosacea since Stokes’ and 
presentation. At that time 
it was found that only 4 of 38 patients 
of whom inquiries were made had 


Beerman’s” 


familial trends. Fourteen, however, 
came of seborrheic stocks, five had 
pronounced nervous backgrounds, 
eight had a distinct familial predisposi- 
tion to pyogenic infection, but none 
gastrointestinal predisposition. 
While these data tended to discredit 
the conception of hereditary predis 
position, it was felt that further in- 
quiry might reveal more evidence in 
support of such a background. This is 
suggested by the large hereditary ele- 
Seltzer*® noted an 
hereditary factor in his patient with 


ment acne! 


rhinophyma with an associated acro- 
megalic condition. 

SEBORRHEIC HABITUS. As stated in ow 
1932 report’®, we subscribe to the be- 
lief that the seborrheic habitus is a 
constitutional state, to some extent 
hereditary, in which abnormal activity 
of the sebaceous glands bears a rela- 
tionship to the carbohydrate metabolism 
ef the skin, and perhaps to that of 
the body as a whole. From the manner 
in which seborrheic processes respond 
to restriction of carbohydrate intake 
it is reasonable to suspect that the 
essence of the cutaneous abnormality 
in such persons may be a tendency to 
overstore the skin with carbohydrate, 
or, when it is stored, to metabolize it 
abnormally. A deeper defect may, of 
course, be suspected either in the 
mechanism of the liver, pancreas, 
muscles, and nervous system for the 
utilization of carbohydrate or in the 
Hooding of a vasodilated area, as in 
rosacea, with an overload of carbohy- 


| 

is 

to 

| 

| 

| 

Tt 


drate trom the circulation. It will be 
recalled that without a necessarily last 
ing rise in blood sugar, the skin was 
shown by Folin, Trimble and Newman 
to take up rapidly sugar introduced 
directly into the circulation, The pa 
tient with rosacea mav thus react to 
carbohydrate because he is above all a 
seborrheic person with a localizing vas 


cular disturbance 


The seborrheic habitus includes vat 
ious forms of dermatitis involving the 
scalp and rosaceous areas of the face 
and acne is such. One or the other 
condition was present in 80.2% of 
ur patients with rosacea. Distinct 
seborrhei processes other than acne 


appeared » 48.1 ind acne as such 


rr as sears, in 58%. Several patients had 


acne due to bromide trom medicine 
prescribed for the neurogenous ele 
ment. Rhinophymatous changes ap 
peared 1) only 2 Cases In oul second 
study we observed the seborrheic fac 
or in $3% of 23 patients 
Since these publications, the sebor 
heic aspect of rosacea has been vai 
ously regarded. While many! 

idmit the coexistence of sebor 
hea in a varying percentage of pa 
tients with rosacea, S@bve"** felt that 
this process is associated with sebor 
rhea compat itively rarely, although in 
20% of cases where this lesion is ob 
served he could not exclude the Poss 
bility that seborrhea may influence the 
nicture laber and Wittkower’’ note 
that. while some associate rosacea with 
seborrhea, rosacea is primarily a_ cit 
culatory disorder and it seems unlikely 
that seborrhea could be more than a 
factor. In 


thei series high degrees ot seborrhea 


collateral or complicating 
were only present in a minority of 
cases. Aron-Brunetiére*® found rosacea 
to develop at an earlier age in cases of 
seborrhea. Cawley and Curtis'” believe 
that there may be an underlying rela- 


tionship between rosacea and_ the 
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seborrheic state oily seborrhea and 
seborrheic dermatitis Ramel has 
distinguished tou types of rosacea 
one of which is the erythematous, con 
cestive type complic ited by sebor 
theic eczema 

FOCAL INFECTION. It is most difficult 
to prove outright the causativi influ 
ence of a focus of infection in a skin 
disease?? Although Stokes and 


‘ 


Beerman" found definite foci of inte« 


tion in 51.9% of their patients, the re 
lationship of these foci was close in 
but few instances Phe infected foci 


in this group were in the teeth. the 


"sinuses gastrointestinal tract and ll 


bladder Feit, Laszlo and Vero 


garded rosacea as a “bacterid” from to 


cal infection found in then 
series of 50 Cases pel ipical ibscesse 
29 infection of the 


in 13, and chronic tonsillitis in 12 
Removal of the foci of intection was 
accompanied by complete clearin 
the rosacea in 14 patients were 
greatly improved; 12 were improved 
1 was not improved ind LO were not 
followed up Klaber and Wittkowe1 
did not see much evidence of focal 


infection in then patients but felt that 


this tactor deserved more ittention 
Hellier*® recommended careful « 
amination of the mouth, 


throat for the presence of sepsis Ele 
made it a point of transilluminatineg 
the sinuses of all cases which he sees 
suffering from rosacea and “any. sus 
picious Case Is referred to the nose 
surgeon for x-ray, and, if necessary 
tor an exploratory introtomy. Some ol 
the patients in Wise’s'’? group un 
doubtedly had focal infections. Certain 
of them had all foci removed as fai 
as Was possible without experiencing 
a notable change in the rosacea. Al 
though there transient Improve 
ment and flares in some cases at thi 
time of removal of teeth, in over-all 
evaluation, the possibility that focal in 


) 
- 
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fection could be important in the caus 
ition of rosacea was thought to be re 
mote. (1950)""" categorically 
stated that there is no relationship be 
tween rosacea and focal infection. 
piev. The common idea is that rosa 
ea is provoked by the ingestion of 
hot SPtey and alcoholic foods and 
beverages. S¢bve™ as well as Cawley 
md Curtis and Klaber and Witt- 
kowe) found no relationship of rosa 
cea to hot, spicy foods or alcoholic 
drinks. Alcohol undoubtedly plays a 
minor role in this disease, partly by 
the atrophic — gastritis produced by 
chronic alcoholism. Because alcohol in 
restion may cause neglect of cating, 
it may, in addition, contribute to the 
vitamin B deficiency in rosacea, to 
be discussed later. Stokes and Beer 
man” were surprised to find that their 
rosacea patients, even with the sebor- 
theic habitus, on the whole had thei 
disease in spite of a lowered carbohy 
lrate intake. This was explained on 
the basis of intestinal intolerance of 
arbohydrate, and emphasized by indi 
idual striking examples of relapse fol- 
owing free ingestion of carbohydrates. 
Perhaps the most outstanding con 
tribution to the dietary aspects of rosa 
ea pathogenesis is the demonstration 
that this disease represents riboflavin 
vitamin B. deficiency. Riboflavin 
ombine Sw ith phosphoric acid to torm 
in ester that unites with various body 
yroteins to form Warburg's vellow 
espiratory enzyme. This enzyme is 
n important factor in tissue respira- 
tion and is especially important in the 
ase of an avascular tissue such as the 
ornea. Johnson and Eckardt’ have 
tilized 1 to 2 mg. of riboflavin admin- 
stered intravenously for 6 to 8 days 
lowed by oral doses of 5 to 20 
ig. daily for successful treatment of 
ises of rosacea keratitis. Wise!’ who 
tudied this problem concluded that 
sacea is not a vitamin deficiency. 


Vhis view was concurred by 
Seobve*" for facial rosacea. 

ENDOCRINE FACTOR. Although many 
observers have relegated menstrual dis- 
orders to a minor place as a causative 
factor in the rosacea complex, Cawley 
and Curtis!’ reported that 27 of the 
adult female patients had noted an 
apparent relationship between worsen- 
ing of the rosacea and occurrence of 
the menstrual period. In 9 cases there 
was cessation of the rosacea with the 
onset of the menopause. They con- 
cluded that it seemed probable that an 
endocrine imbalance may play some 
role in the causal background of rosa- 
cea. Klaber and Wittkower’® were not 
impressed with the endocrine factor. 
Likewise, as well as Wise!” 
could not relate rosacea to endocrine 
(menstrual and pregnancy ) factors. 
Sebve"™ did indicate that the meno- 
pause probably plays a certain part 
in some of the cases. The previously 
cited work on sex hormones should be 
recalled here. The association of 
rhinophyma with acromegaly“ in one 
case is not evidence of a strong endo- 
crine basis of rosacea. The recent use 
of the adrenocorticotropic hormones in 
treatment of rosacea does indicate a 
possible relationship of this process to 
this group of hormones'®*7*", 

OCULAR COMPONENT OF ROSACEA. The 
ophthalmological manifestations have 
had recent collation by Wise'?; by 
Cawley and Curtis!*; by Goldsmith*’: 
by Borrie (1953)! and by others. The 
association of rosacea with ophthalmic 
diseases has been reviewed previously 
by Low": by Maslov™!; and by East- 
wood?*. Although it has been noted 
that the patients with ocular compli- 
cations ( keratitis ) responded to the reg- 
imen for rosacea”*, more recently ribo- 
(denied by Wise!’ ); 
radiotherapy!" adrenocorticotropic 
hormones and antibiotics (chloromy- 


cetin ) have been used. 


ae 
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> 
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According to Cawley and Curtis" 
the association ot eve lesions with rosa 
cea was originally described by von 
Arlt in 1864. He referred briefly to in 
volvement of the conjunctiva and 
cornea. In spite of the vast amount 
of work in this field since then there 
is no convincing explanation for the 
occurrence of ocular complications in 
ome cases Neuropathic, direct spread 
process and infection have 
been advanced to account for the eve 


nvoiveme 


it. During the evolution of 
concept it has been as 
sumed that the ocular process is differ 
ent trom the cutaneous disease. Cawley 
well aS W ise 


s nothing specific in rosa 


he lie 


cea keratitis to warrant its diagnosis 
in the absence of facial rosacea. Caw- 


lev and Curtis tavor the idea that 


cular rosacea is a component rather 
than a c plication of rosacea 

W ise notes that there ire tour 
ecular complications of rosacea: rosa 


cea blepharitis; rosacea conjunctivitis 
rosacea keratitis; and rosacea iritis The 
rrequenc\ f the ocular lesions is not 
‘reat and the cutaneous lesions usually 
precede the eve involvement by a con 


siderable interval. Borrie'*™ found that 


the ocular lesions were more common 
In me! nd that the cutaneous or ev 
lesions could precede each other by 
anything up to 30 vears. Both eves 
ire usually affected, although the on 


set of the trouble mn the second eve 


mav not occur for months after that 
In the eve The race IS usually 
severely affected in cases with oculat 


he outbreak of a fresh 
case of conjunctivitis may correspond 


comp! ints 


th a recurrence of the facial eruption 
4 severe eruption however, need not 
be associated with ocular symptoms. 
Rosace blepharitis is fairly common 
ut it is unimportant It does not pro- 

ice deep scarring of the lids with 
bsequent distortion. It may remain 
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for vears as the only ocular evidence 
of the disease and it undoubtedly pre 
disposes to chalazion. Conjunctivitis in 
rosacea is chiefly of importance be 
cause it signifies impending keratitis 
Cases which last tor as long as a month 
ure generally accompanied by some 
corneal involvement. Goldsmith**’ con 
siders rosacea keratitis as the only le 
sion of the eve which might be consid 
ered specific in rosacea. He note d that 
a seasonal factor photosensitiz ition 

plaved a role He obs rved no evidence 
tor bacterial or allergic factors. Rosa 
cea keratitis is alwavs iccompant d by 


vascularization and 


IS preceded by hy 
peremia tor some hours or davs befor 
the lesion appears. The lesion is con 


fined to the corne epithelium Phe 


vascular infiltration ippears first near 
the limbus, the adventitious vessels be 
ing partly an extension of those sup 
plving the conjunctiva and partly new 


formed. Infiltrates and ulcers ippear 
in the newly vascularized area and 
with each recurrence the infiltration 
extends toward the pupillary portion 
of the cornea, leaving typical tongue 
shaped opacities. Iritis which follows 
severe corneal ulceration mav furthei 
complicate rosacea keratitis 
GASTROINTESTINAL DISTURBANCES. Ryle 
ind Barber™ on the basis of 12. cases 
considered hypo- and anacidity to be 
the causes of rosacea, while Hurst* 
laid greater stress on gastritis and 
dietetic errors as etiological agents 
Stokes and Beerman" found gastro 
intestinal disturbances in 66% of thei 
cases, while Beerman and Stokes!’ ob 
served complaints referable the 
gastrointestinal tract in 48‘ 


that the gastrointestinal mechanism was 


It SCC med 


apparently built on the depressant ef 
fect of emotion on the tract: anacidity 
disturbed peristalsis, including 
diarrhea and constipation, altered bac 


terial flora, suggestions of allergy t 
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bsorption of protein and deficient ab 
orption of calcium 

Usher by gastroscopic examination 
t 19 patients with rosacea, found that 


is pres nted severe ¢ hanges of the gas 


tric mucosa, while only 4 out of 15 
ontrols revealed similar changes. 
fhese findings have been borne out by 
Conrad, Kenamore and Lonergan** in 
1950. These authors, however, do not 


with Usher's conclusion that the 
rosacea is a result of the gastritis, nor 
lo they feel that the reverse is true. 
They believe that since the stomach 
ind skin are both ectodermal in origin, 
they are both aflected by the same 
timulu 

Eastwood was inclined to attach 
mportance ti the motility of the 
tomach, while Stein’ alleged that in 
ises of chronic constipation there are 
ound toxic substances acting on the 
trigeminus center and causing dilata- 
tion of the facial vessels. Similar views 
have been advanced by Cedercreutz?", 
Rulison ( 1927)", and Ramel*’. Many 
iuthors) of textbooks and manuals 
kewise mention a_ relationship be- 
tween rosacea and abnormal digestion 
Whitwell and Shone!'’*, on the other 
wind, who examined” ordinary and 
histamine test meals from rosacea pa- 
tients, found no disturbances of secre- 


ion This result was borne out by 
| 


Revn and others who showed that 
hanges in the gastric acidity occur 
to the same extent among patients with 
ther diseases of the skin. Klaber and 
Vittkower likewise observed — that 
nly a few of their rosacea patients had 
igns or symptoms of digestive lesions, 
nd only very few had chronic consti- 
ition. Hellier found by Roentgen- 
\v examination that rosaceous patients 
sually have an atonic J-shaped stom- 
ch and thus the gastric abnormality 

more an error of tone and motility 
han of secretion. Wise!’? concluded 
at the presence of a lowered gastric 


acidity is neither specific for rosacea 
nor nearly so frequent in rosacea as 
it is generally thought to be, but is more 
or less an incidental occurrence. He also 
felt that digestive disturbances did 
not appear to be of primary etiologic 
importance in rosacea. Cawley and 
Curtis (1949)'" found that gastrointes- 
tinal disturbances were complained of 
trequently (212, or three-fifths, of the 
patients in their study), the subjective 
symptoms being chiefly dyspepsia and 
constipation. The records of 50 pa- 
tients with miscellaneous dermatoses 
other than rosacea revealed that only 5, 
or one-tenth of these 50, all of whom 
were questioned regarding such diffi- 
culties, had gastrointestinal complaints, 
indicating that individuals with rosacea 
have a real rather than apparent ten- 
dency to disturbances of the digestive 
tract. Of the 350 cases reviewed, gas- 
tric analysis had been carried out = in 
14. Results were normal in 9 instances: 
3 had hypo- and 2 hyperchlorhydria. 
Case records for a significant number 
of patients with miscellaneous derma- 
toses who had had a gastric analysis 
were not available for comparison with 
this figure. As previously noted, how- 
ever, others have shown that changes 
in gastric acidity are not more common 
with rosacea than with other skin dis- 
eases. Sobye*" found from a study of 
his cases controlled with patients with 
other cutaneous disorders that there 
was no significant difference between 
the incidence of digestive disturbances 
among rosacea patients than among 
control patients. Moreover, the difter- 
ence with respect to chronic constipa- 
tion was so small that no importance 
could be attached to it. He felt justified 
in concluding that digestive distur- 
bances are of no importance in the 
causation of rosacea. 

DEMODEX FOLLICULORUM. As_ stated 
previously, Ayres and Anderson?” in 
1933 advanced the idea that Demodex 


oe wer 
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6S) The American Journal of the 


folliculorum 
the basis of rosacea 
Stokes then 


patients with rosacea, 


microscopic mite, Was 


Beerman and 


trom second series of 
could not 
then, 


suggested that there were two types 


con 


firm this concept. Since Avres" 


ot rosacea, of which the external variety 
demodectic intesta 
Brodie’? in 1952 continued to 
stress the role of Demodex folliculorum 
in the pustulan tvpe of rosacea. On the 


other hand, Nicholas*® found Demodex 


folliculorum in a fairly high percentage 


was the result of 


tron 


of biopsy specimens of lesions on the 
Breckenridge’ likewise found the 
mite in 186 of 1,435 skin biopsies. He 
telt that Demodex folliculorum 
produce no symptoms or visible mani 
a slightly 
in the skin, occa 


face 
Way 


testations, or it may produce 


raised, firm nodule 
sionally erythematous and scaly, which 
may enlarge slowly over a long period 
of time the available data it 


would appeal that the demodex plays 


From 


but a small part in the production ot 
rosacea. It is still possible, as suggested 
Stokes'’, that by a 
increase it may act as a 
the 


follicle or mechanically open the gate 


by Beerman and 


numerical 
virulent into 


vector ol organisms 


wav for the entrance of these bacteria 
or viruses. or it reflexly 
the 


may Mmcrease 


Hushing of the area of rosacea 
and predispose to a secondary invasion 
In addition, Johnson and Eckardt*’ in 
an incompl te investigation concerning 
demodex organisms removed from the 
pustules of patients with rosacea, noted 
that they were able to the 
flushed skin of rats fed diets deficient 
in riboflavin but not the skin of normal 
rats. If 


second ir\ invader ot a skin which con- 


inoculate 


this is true, demodex is a 


tains telangiectasia and fine, very 


superficial blood vessels as a result of 
riboflavin deficiency. It may be 
that the hyperplasia of the subcutane- 


chronic 


ous tissue is the result of long-standing 
irritation by the feeding demodex. 
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PSYCHONEUROGENOUS COMPONENT IN 

Related to blushing, it is not 
fetched that 
been implicated in 


ROSACEA 
emotional factors 
the back- 


ground of rosacea. Although Stokes and 


too tar 
have 


Beerman”® found a high incidence of 


nervous factors of long-time chronic 


wear and tear type in this disease, 
others, notably Cormia=", Klaber and 
Wittkower’’, as well as Obermayer™, 
are in agreement, but Wise!'’* and 


Sobve"** have denied that nervous in- 
fluences play any significant role in the 
this disease. These 


course of nervous 


factors may have aggravated certain 
cases. Klaber and Wittkower's® physio 
logical investigation (controlled by 50 
cases of fracture or acute appendicitis 
suggested that the type of personality 
the effects 


disturbances 


and upon it of emotional 


may be of fundamental 
importance rosacea Thirty SIX pa- 
tients showed evidence of an abnormal 
long 


interiority, 


social which 


the 
based on 


degree of 
ontedated 


Was 


anxiety 
onset of rosacea 
feelings of 
euilt or shame. Thirteen cases gave a 
history of acute psychological trauma 
immediately preceding the onset of 
rosacea. A further 20 cases had suffered 
from prolonged preceding social or sex- 
The 


stresses was often such as to reactivate 


ual stresses. nature of these 
the emotional problems of the individ 
that 
rosacea frequently results from emo- 
t directly 
by producing a “permanent blush” on 


ual concerned. It is suggested 


tional changes. These may a 


perhaps more often, by lowering gastric 
tone may lead to a “permanent flush. 

Flesch** gave Rorschach tests to 50 
patients with rosacea or marked blush 
ing, or both, and to 50 suitable con 
trols. He noted a paranoid tendency in 
rosacea and marked blushing and made 
reference to the psychoanalytic studies 
ot cases of erythrophobia by Benedek'! 
Flesch’s that 


ideas of persecution and reference and 


findings clearly show 
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nconscious homosexual tendencies are 
powerful factors in the psvchopathol 
ogy of these conditions 

Obermavers™ own — observations 
corroborate the existence of a psycho- 
enic aspect. He has noted that patients 
with rosacea are of an anxious type 
nd generally have sexual problems. 
[he typical patient is a woman who 
has conscious feelings of insecurity and 
inferiority, is inclined to worry” un- 
duly, to evaluate incorrectly the essen- 
tial tactors in her lite, and who is hy 
persensitive to criticism easily 
discouraged. Her emotional maladjust 


ment is reflected in shyness and an 
ittitude of detachment and self- 
ibsorption. Her lack of emotional 
equilibrium makes social contact. diffi- 
ult 

Cormia*' has supplied the following 


ummation of the psvchosomatic as 


pects ot TOSACCAa 


1. Minor familial difficulties the 
rule, ordinarily associated with 
the death ‘or disablement of a 
parent and to poverty. 
Childhood maladjustments asso- 
ciated with excessive responsibil- 
ities: early life otherwise fairly 
happy 
Overre sponsibilities and family 
poverty led to guilt and shame as 
to position of family. in neigh- 
borhood setting. 

{. Prolonged conflicts in adult life 
in only 40-+-%; were overshadow- 
ed by recent psychic trauma in 
work, familial or social spheres 
overresponsibilities 
ent 

Sexual component to conflicts 
unusual 


pre-emin- 


6. Physical o1 menopausal factors, 
or both contributory in 40+-%. 

7. Other neurodermatoses absent, 
but other somatic symptoms or 
psychoneurosis present in 55%. 


S. Pronounced flush reactions easily 
produced by introduction of trau- 
matic psychic memories. 

Y. Behavior: Constriction, relatively 
cheerful, with occasional depres- 
siveness from overresponsibili- 
ties. Personality type variable, 
but most commonly one of 
chronic anxiety. 

10. Response to therapy: Good. 


Further study of patients, individu- 
ally as suggested by Macalpine®, may 
eventually elucidate the true place of 
psychosomatic factors in rosacea. 

ALLERGIC BACKGROUND. In Stokes and 
Beerman’s*’ series of patients with 
rosacea, the allergic factor was noted 
in 16.1% as determined by history, not 
by skin tests. It was postulated that one 
might expect transitory allergic suscep- 
tibilities of the intestinal absorptive 
type in the functional and bacteriologic 
picture likely to be presented by pa- 
tients of the rosacea type. It seemed 
possible in patients with dermatitis asso- 
ciated with the rosacea that the influ- 
ence of an allergic excitant or the re- 
verse occurs to explain the dermatitis 
accompaniments in the characteristic 
sites. In recent publications, the allergic 
factor has received more attention. 
Zondek, Landau and Bromberg'’* be- 
lieved that there was an allergy to 
endogenous hormones (testosterone ) in 
rosacea and keratitis. Attempts to de- 
sensitize patients seemed to be of some 
value. Knape*', however, in a study of 
19 cases of keratitis, acne rosacea, and 
acne rosacea facei, together with var- 
ious forms of keratoconjunctivitis, ob- 
served no positive skin tests with 
testosterone. Treatment of 8 patients 
with this preparation, however, yielded 
slight improvement in 2, fair improve- 
ment in 5 and no effect in 1. Knape 
felt that this suggested an endocrine 
background for rosacea. Aron-Brune- 
tiere and his 
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() The American Journal of th 


considered rosacea as an allergic pro 
They 


this idea on the mode of clinical evolu 


ess (allergy to infection ). based 


intrader 
mal tests and therapeutic tests. Accord 


tion of the disease, bacterial 


ing to Aron-Brunetiere,  Burgeois 
Kohen, and Minor'*, 81% of 
carriers of S. Schotmiilleri 
typhinnerium. Vaccines of these 


Gavardin 
the cases are 
or 
bacteria give a high percentage of pos 


itive intracutaneous tests in these cases 


Chloromycetin and Aureomycin pro 
duce some 44,4 

PATHOLOGY AND DIFFERENTIAL DIAG 
Nosis. Rosacea has never been a diff 


cult matter to diagnose. Recently, how 


attention has been 
rosa¢ ea-like 


described by 


ised 
drawn to. the tuberculid 


originally Lewandowsky 


in 1917" by-product of the 
interest in this process is that a great 
number of histologic studies have 
been made on rosacea. All of these 


data help to establish the true ana 
tom rosacea, 
sult, that 


rosacea does not represent a specific 


nature of The net re- 


however, is histologically 
set of tissue changes. Rosacea, accord 
ing to MacKee and Sulzberger™ 
the 
tuberculid mainly in the predominantly 
the infiltrate 
disease. While 


in rosacea there mav be 


differs 


histologically from rosacea-like 


tuberculoid character of 
in the tuberculous ( ? 
an occasional 
area of tuberculoid infiltration, this is 
never as dominant as in the tuberculid 
The tuberculoid infiltrations in rosacea 
are usually secondary as reactions to 
inflamed and broken down follicles and 
glands. They usually occur in the older 
lesions. On the basis of biopsies in 78 
14 of the micro- 


cases of rosacea and 


papular tuberculid, Laymon and 
Schoch*’ found that tuberculoid struc 
ture can occur in rosacea. They en- 
countered banal inflammation in 86% 


of the cases: in 11% there were a few 


sparse foci of epithelioid cells and in 
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there were characteristic tuberch 
formation. These findings led the in 
that the 


rosacea-like tubercu 


vestigators to conclude diag 
nostic criteria for 
often too 


lid are inconclusive to per 


mit one to make a differentiation be 


tween that disease and rosacea. In an 


extended study Lavmon* found similkau 
results. On the other hand, Cawley and 
in 8S of thei 


cea subjected to histologic 


Curtis! S50 cases of rosa 


study ob 


served changes which enabled them 
to differentiate rosacea with finality 
from rosacea-like tuberculid. 
found no characteristic morbid ana 
tomical changes in 75 of the rosacea 
patients (65 women and 10 men) who 


had biopsy samples taken for histologic 
examination. There have been no new 
findings in the pathologic picture of 
rhinophyma* 
TREATMENT 


For 


than 30 vears have employed with 


ROSACEA more 


satisfaction a regimen of treatment 
which consisted of the following, plus 
the use of riboflavin 

The therapy of rosacea would seem 
to follow rational lines when it includes 
the 


correction of the gas 


1) adjustment of 
bac kground: 2 


trointestinal phase and by the 


neurogenous 


tree 
administration of hydrochloric acid and. 
calcium and the sharp and lasting re 
striction of carbohydrates plus the en 
couragement of an acidophilic intes 
caffeine 


hot and spiced foods, alcohol and the 


tinal Hora: 3) elimination of 


gobbling of food; 4) Roentgen and topi 


cal applications for the seborrheic 
phase, with special attention to the 
often neglected scalp, on which the 
Roentgen-rays may be rather freely 


attention to 
susceptibilities including special local 


used, and 5 allergic 


contacts (cosmetics, and the like). Re 
lapse most frequently followed, in ow 
experience: 1) failure or inability to 


correct the neurogenous substrate: 
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indulgence in carbohydrate, and 3) 
neglect of the acid-calcium regimen. 
\ host of therapeutic recommenda 
tions have been made since then '"", 
Some of them are briefly noted. Ayres 
ind Anderson™:7" recommended strong 
intiparasitic applications (sulfur) and 
soap and water to control the demodec- 
tic factor. Beerman and Stokes!” found 
merit in this therapy but only as an 
idjunct to systemic treatment. Vitamin 
B (liver extract) notably riboflavin 
has had a number of proponents as 
well as adversaries: 107 
On the basis that secondary infection 
plays a large part in rosacea, local 
sulfonamides as well as antibiotics 
chloromycetin chloramphenicol ) in- 
ternatly have been 
The recent obser- 
vation of Brodthagen'™ that mepacrine 
hydrochloride and chloroquine phos- 
phate may have value in rosacea is of 
interest. Since these drugs were most 
effective in the patients in the months 
with the highest intensity of ultraviolet 


light and most hours of sunlight, Brod- 
thagen suggests that their use should 
be reserved for cases in which the light 
provocation has been definitely ascer- 
tained by the patient himself, as the 
susceptibility of the skin to quantita- 
tive irradiation does not appear to 
afford any guidance. Ichthyol! and 
colloidal sulfur?> orally, have been sug- 
gested. Local Roentgen irradiation es- 
pecially for keratitis has been found 
of use!  Sclerosing agents are of 
value according to Gerson**. S¢bve* 
as well as Brendler'® treated many pa- 
tients successfully with massage by a 
method advised by S¢bve**”. Rhino- 
phyma has been improved cosmet- 
ically by excision (surgically and elec- 
trically ); and by 
The most up-to-date and perhaps 
useful procedure is the employment of 
adrenocortical hormones. Although sex 
hormones have been advocated, they 
seem to be of little value. Various of 
the adrenocortico steroids have been 


4G 07 


used with some success" 
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SUMMARIO IN INTERLINGUA 
See page 403 for original article 
Hasardos in le Tractamento de Acute Infarcimento Myocardial 


lutela adequate pro le patiente de acute occlusion coronari es un del plus 
urgente problemas in le therapeutica de nostre dies. Le melioration del methodos 
diagnostic e le introduction de un positive programma therapeutic con inter- 
vention active in loco del ancian regime de “experte inactivitate” ha resultate 
in un reduction del mortalitate in iste morbo ab 50 usque a 20 pro cento. 
famen, in despecto del major progressos de diagnose e therapia, on debe 
rememorar se que sub le conditiones de un meticulose surveliantia un grande 
proportion de iste casos pote completar lor curso ab le initio usque al fin con 
pauc 0 nulle necessitate de medication. A causa del facto que hasardos existe 
mesmo in le plus caute uso de mesuras therapeutic per le plus experte medicos, 
excessos de tractamento—resultante del application de programmas “routinari,” 
deberea esser discoragiate. Le sol methodo de evitar le hasardos de un non- 
differentiate therapia es obedir le importante principio que omne patiente debe 
esser considerate como un caso individual. Le uso de potentialmente periculose 
iwentes in casos de acute occlusion coronari non es justificate. Le responsabilitate 
del medico es cognoscer le hasardos e non solmente le triumphos del therapia 
moderne e utilisar isate cognoscentia in le selection de specific measuras pro 
omne caso individual. 
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COMMUNITY PROGRAMS FOR MENTAL HEAL TH 
Edited by Korinsky AND HELEN | 
WHrMet 362. Cambridge Mass Hat 
University Press for The Common 

Fund, 1955. Price, $5.00 
k was formulated with the abl 
f an advisory board from medi 
ed fields with long experience 
the 1 ntal health field. One of the « irly 
rticles by Dr. Edith Miller Tufts describes 
ent I th promotion as being “as exten 
s s the s total of all organized com 
iunity efforts designed to advance the wel 
are t in iduals. Broadly stated, its func 
ons may be: 1) to enlighten individuals in 


health in 
the hope t t this will help them with their 


principles of mental 


roble adjustment 2 to build a citi 
nry that is not only informed but respon 
sible I ( rd to mental health, mental 
IIness " ll relevant services and condi 
tions; and 3) to further the incorporation of 
ental Ith principles in the way social 
stitut I onducted, professional sery 
es are 1 lered, and adverse social condi 
s are conceived and dealt with.” 
The book describes nine programs for th 
romou I ental health These varied 
programs should be helpful as guide posts 
t the 1 \ ommunities eager to set up 
program utilizing pre sent com 
There is hapter by Barbara Biber on 
the role the school in developing health 
rsonality nd finally a chapter on the prob 
ems of luating mental health programs 
This book complete and helpful source 
information in the growing field of mental 
activity 
LUNGENKREBS UND BRONCHOGRAPHIE. By Dr 


Instructor at the 
riessen. Pp. 78; 111 ills. Stutt 
gart: Georg Thieme Verlag, 1955 (Inte 
continental Medical Book Corporation, New 
York, U. S. Agents). Price, $6.80 


H. ANACKEI 


University, 


Justus-Lic big 


AT hirst tl uithor gives a survev of the 
techniques of bronchography. In the next 
hapter he describes the anatomy of the 
I hial tree in relation to the different seg 
vents. Then follows a des« ription of broncho- 


ms of all different types of lung tumors 


divides the whole field into tumors 


REVIEWS 


of the 


AND NOTICES 


main bronchi of the entral 


portion of the lungs and finally the pe ripheral 


tumors. All chapters are illustrated with ex 
cellent bronchograms ombined witl photo 
traphs of anatomical specimens All types of 
complications atelectasi pneumonia ib 
scesses and the like ire mentioned. The pos 
sibility of multiple tumors is stressed. The 


last chapter deals with the 
from. all 
bibliography is 


differential diag 
substantial 


points ) \ 
dl 


NOSIS 


This book can be highly recommended to 
ill those who are interested in bronchogr iphy 
‘as it is based on the author's experience with 
i great number of cases. The binding as well 


is the printing is excelle 


ire of the 


nt The reproductions 


highe st quality ind clarity All 


idiologists, thoracic spec lists and internists 
is well as other interested persons will find 
this book to be an ¢ ellent mono raph on 
the subject W. B 
Dik SCHALLSONDI By Dozenr Di 
ALFRED THULLEN. Pp. 76; 72 ills. Stuttgart 
Georg Thieme Verlay L955. Price $3.10 


luis book describes a new device for the 
threshold of he 
when the frequen pre sented 
through the Zollner probe, to the 
of the drum = and 


iudiometer 


easurement of — the ing 


audible ies are 
variably sen 
middle ear 


h i\ 


recelvel 


sitive parts 
The apparatus consists of au 
Generator and a_ bone 
to which is attached a_ fir 

Due to the elasticity of the probe, its 


properties remain unchanged at a wide range 


ing an R. ¢ 


probe 
thirty grams 


ot pressure, ome to 


Clinically Thullen demonstrated that. the 
threshold was lower the iunbo than at 
the pars tensa in the normal ear and in 


In the case ot 


accessibility to the 


otosclerosis large perforation 


with 
middle ear, 


structures ol the 
found to be 


at the stapes than at the malleus or niche of 


sensitivity wa greater 


the round window. In inner ear disease, the 


acoustic probe tests were In keeping with 


conventional audiometry, the threshold being 
the The Zollner 


probe proved useful in the follow-up of post 


elevated for higher tones. 
fenestration cases. Generally, the clinical ex 
perience of Thullen compares with the ex 
perimental findings of Wever and associates 
The book is a 


audiology. It is well written and beautifully 
illustrated. M. 


magnificent contribution t 


| 
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CANCER By E. V. Cownry, Director 
Wernse Research 
Washington University, St. Louis. Pp. 677; 

36 ills. Philadelphia and London: W. B 


Saunder Co 1955 $16.00 


ince! Laboratory, 


Price 


book On the 


the cance! problem Isa remarkable compila 


new present status of 


of interpretation, and of vigor 
il evaluation of various current 
beliet Cancel! Cells” IS 
the pinot the 


active 


a treatise which, in 
will be of defin 


Cancel 


researcher as 
( clinical physic lan who Is con 
mtact with the patient, and who 
therefore, needs to be abreast of the present 
tutus ind advances the 
ot thi book IS 

ipter devoted to definition of terms 
Phe ent 


problem The 
comprehensive The 
chapter distinguishes the 
cellular multiplication and 
spread \ chapter delves into 
mmparisons of the cytoplasm of normal and 
lls. The cytological, for example 
hondri ind mineral constituents of the 
1 malignant cells are compared The 
ie division of normal and malig 

described. A chapter discusses 
the occurrence of cancers in animals and 
lant he agents causing cells to become 
delineated 


I thoroughly 
These include the 


quite 
phy sical Inogens, the 
synthetic 
beta 


Phe proble m and evidence on 


hemica ircinogens, such as the 


vdrow irb nis the aniline dves, and 
cigarette smoking to the pro 
nonary neoplasm is thoroughly 
readily 
inflammation 


icknowledgment is 
ossible role of 


ong-standing hronic irritation may in a 


favor in some 


onspecil Intluence 


Instances 
The 


production of cancer 


nalignant transtormation virus 


theory in the is evalu 


ed, and. the arrived 


it, that there is no definite proot that viruses, 


virtual conclusion is 


is such, play a proven role in human cancers. 
Phe mutation the Ory 1s dis« ussed and the 
tatement is made that “The striking tre 
juency of chromosomal modifications in  tis- 
ues on the road to cancer development 


le nas color 


to the mutation theory.” Cellular 


usceptibility and heredity are discussed at 


some lengtl The effect of age and sex sus- 
eptibility are likewise treated. Latency in 
incer development is pointed out as a sig- 


nificant factor; and various modifying factors 
considered, diet, essential 
icids and B Environmental 


factors, such as temperature, light, or crowd- 


ire ilso | such as 


thine 


Vitamins 


are likewise discussed Geographic distri- 
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bution and sites of various Cancers are corre- 
lated 


vention, diagnosis, and treatment 


Chapters are devoted to cancet pre 

Finally a 
cancer research and the 
listed. The 
cancer are illustrated by a 
a recent article by P. E. Steiner. 


The international organizations set up tor 


historical review of 


present trends are various areas 
of research in 
chart from 
cancer research are mentioned. The literature 
pertaining to the cancer problem is conven- 
listed. This latter 


vreat help to many 


iently item is doubtless of 


workers, including es- 
pecially the beginner in cancer research. The 
bibliography is extensive occupying some 63 
excellent illustrations and good 
add further to the 


whic h 1S, 


pages. The 


quality paper value of 


this book 


to both research workers and physicians  in- 


indeed recommended 


terested in one of the foremost problems of 


modern medicine V.M 
He DispENSATORY OF THE UNITED STATES 
or AMERICA. By AnrHurn Pu.G., B.S.., 


MLS., Pu.D., Professor of Chemistry, Phila- 
delphia College of Pharmacy and Science, 
and Grorce E. Farrar, Jr., M.D., Medical 
Director, Wyeth Laboratories. 25th ed Pp 
2139. Philadelphia: J]. B. Lippincott Co., 
1955. Price, $25.00 

Pnis is the 25th edition of the Dispensa- 
tory of the United States of America. As 
ever, it is truly a monumental collection of 
authoritative information on the entire range 
of drugs and drug products. In spite of the 
fact that it is a compendium, it is quite read- 
able and easy to use. The index appears com- 
plete and allows for rapid reference. 

This book represents a 


source for individuals and 


basic reference 
organizations in- 
terested in pharmaceuticals and biologicals 


W. S. 


of a medical and veterinary nature. 


MepicaL AND Pusiic LABORATORY 
Merruops. Edited by JAMEs STEVENS SiM- 
mons, S.B., M.D., Pxu.D., D.P.H., Sc.D. 
(Hon.) AND CLEON |. GENrzKow, M.D., 


Pu.D. 6th ed. Pp. 1191; 115 ills. and 9 
plates in color Philadelphia: Lea & Febiger, 
1955. Price, $18.50. 

Tuts book is the successor to the Fifth Edi- 
Methods of the United 
States Army. It consists of 52 chapters on 


tion of Laboratory 


various laboratory subjects, contributed by 
35 authors. The subject matter is presented 
under the Clinical Pa- 


thology, Chemistry, Mycology, Bacteriology, 


following headings: 


} 
} 
| 
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Rickettsial and Filterable Viruses, Protozool- in 1932. At that time Freud himself com 
ogy, Helminthology, Entomology, Pathology, mended it as giving the most complete and 
Special Veterinary Methods, and _ Statistical iccurate presentation a thle of psycho 
Methods inalytic theory and neuroti process kor 
In general the material is concisely pre the present volume the author has ide cer 
sented and is ade quate from the laboratory tain emendations in the light of Freud writ 
standpoint It should be noted, however, ings following 1932 and he has include 
that the blood cell terminology of the Com some additional writin This is a book that 
nittee on Nomenclature is not employed In can be highly recommended to any pl vsiclal 
addition, this reviewer would take exception or student wishing to gain from one book 
to certain of the techniques recommended by working knowledge of psychoanalytic theory 
the authors. For example, the method given ind. its appli ition to the neuroses. The writ 
for the heterophile agglutination test intro ing is clear and the chapters on The Psy 
1uces the pr ssibility ol false positive reactions chology ot the Ego rOCeS ol Ines 
due to the cold agglutination phenomenon The Causation of Neuros ; well ul 
Workers in hospital laboratories in thers. will provide reward readu 
boratories dealing with military and com one interested in the 1 f emotion in the 
nunity health problems will particularly find production of sympton Phere i in i 
this to be he Ipful book Pay ind bibliog: iphy Q. | 
lHe THyrow, A FUNDAMENTAL AND CLINICAL Book or GENERAL Suncery. 1955-56 
Text. Edited by Stpney C. WerNER, M.D Year Book Series. Edited by Evarrs A 
with 60 contributors Pp. 789; 130 ills. New GRAHAM, A.B... M.D., Emeritus Profe rot 
York: Paul B. Hoeber, Inc., 1955. Price Surgery, Washington University School of 
$90.00 Medicine formerly Surgeon-in-Chiet 
THis textbook 1S up-to-date, well docu Barnes Hospital and of th Children H 
nented ind written by competent and well pital st Louis Pp 6909 152 ills Chi } 
known authorities. It is divided into three se Year Book Publishers, Inc., 1955. Price, $6.00 
tions, the first of which deals with the nor As in past years Dr. Graham | 
mal thyroid and_ includes physiologi: ind excellent job of selectin tstandu rt . 
biochemical ispects. The second section is: from the past Year's World Surgical Literatur 
concerned with laboratory methods and _ in ind summarizing them it oncise fashior 
cludes a very complete presentation of the Again, too, the editorial ts are worthy 
use of radioactive iodine in thyroid diagnosis of reading 
The final section is devoted to diseases of In this volume several time! irticles 
the thyroid and occupies the major part of tioning the advisability of per-radi I 
the book vical procedures for malignancy have been 
Correlated sections dealing with the rela selected for inclusion. Not all th nnportant 
tionship of thyroid disease to ophthalmology contributions of the yea re included = but 
surgery, anesthesiology and psychiatry are in the selection is as complete Ss Space low 
luded as well as discussions of etiology, diag This volume is recommended to all those 
nosis, Prognosis ind therapy. who ire anxious to keep il reast ol the 
With the exception of minor inconsisten cal literature and who do not have time t 
es in the writings of the various contribu- read all the journals in print R. B 


ors the outlook of the entire book is both 

uniform and integrated. It is recommended 

both for its presentation of clinical thvroid 

} Snort History or Mepicine. By ERwin 
H. ACKERKNECHT, M.D., Professor of the 
History of Medicine, University of Wisconsin 
Medical School Pp 258: 28 ills. New York 
The Ronald Press Co 1955. Price $4.50 


lisease as well as for its discussion of basic 


thyroid physiology 


PRINCIPLES OF PSYCHOANALYsIS. By HERMAN ris is an extremely well written book: 2 


Nt NBERG M D Pp. 382 New York Inte remarkable achievement 1! the excellence ol 
national Universities Press, Inc 1956. Price treatment of so extensive a subject. in so 
21.900 short” a treatise. In spite of its brevity, th 
THis book essentially an English trans coverage is balanced and the presentation 


lation of a book first published in German scholarly. The style is pleasing and the 28 


nave 


The 


suggestions for 


llustrations been well selected. 
excellent 
reading, grouped according to the 
twenty chapters of the text. The book is a 


rood introduction into medical history for 


Appendix 
further 


nedical and pre-medical students, and is 


ommended R. kK. 


thiy re 


Pure EXPRESSION OF THE EMOTIONS IN MAN 
AND ANIMALS. By CHARLES Darwin, M.A. 
F.R.S. Pp. 372; 29 ills. New York: Philosoph 
il Librarv. 1955. Price. $6.00 
Pur Philosophical Library of New York is 


to be congratulated upon its reprinting of this 
which first ap 
Scientists of today, regardless 


well to 


ndid work by Darwin, 


vweared in 1872 


their field of 
read this book to gain insight into the keen 


interest, would do 


ess of observation and recording, the order 
liness of marshaling his data, the crystal clar 
ity of stvle and 


ic of conclusions which 


expression and the convincing 
characterize Dar 


vin’s work. This volume is of particular in- 


terest to those working in a recently blossom- 
field, the nonverbal aspects of human 
R. k 


NEBENNIEREN. By 
Vienna—Bonn: 


Dik UEBERFUNKTION DER 
RupoLtr Pp. 330 


Verlag fuer Medizinische Wissenschaften, 
Wilhelm Maudrich, 1955. Price, $12.00 
Tue author bases the inclusion of a wide 
iriety of conditions under the heading of 
hyperfunction of the adrenals on simple 
norphologic findings at necropsy such as 
size and lipid content of the adrenals, occur 
rence of cortical adenomas, broadening of 
the “pigment zone There are no metabolic 
findings or hormone assays to back up the 
laims of hyperfunction of the adrenals. Such 


findings are quoted from the literature, per- 
taining to bona fide hypercortical conditions 
Cushing's and adrenogenital syndrome) and 


liberally extrapolated to conditions for which 


the author claims adrenal hyperfunction The 
wide range of these conditions includes for 
example emphysema of the lungs (p. 94), 
prostatic hypertrophy (p. 137), intermittent 


89), and 


claudication in hypertensives (p. 
many others 

As to diagnosis, the author states that hor- 
assays, and metabolic studies are diffi- 
cult, and dependent an the availability of a 
laboratory. He, therefore, suggests 


simple clinical findings as indication of hyper- 


OTM 
node rm 


idrenalism pigmentation of old varicose ul- 


ers, baldheadedness, intense sex drive emphy - 
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sematous thorax are strongly suggestive or 
“in case of doubt, decisive.” 

The eight main chapter headings hardly 
give an idea what to expect in this book: 
Definition and Introduction; Diseases of Hy- 
peradrenal Individuals; Effects of Hypertunc- 
tion of the Adrenals; Diagnosis of Hyper- 
adrenalism; Adrenals Stress; Character- 
istics of the Hyperadrenal Individuals; Hyper- 
adrenalism and Biological Fate; Prospects and 
Therapeutic Aspects 

A treatise deviating from accepted avenues, 


and 


a speculative book, can be interesting and 
highly stimulating. Such cannot be said of 
this strange production i © 


Aspecis OF ALLERGY RESEARCH. Transactions 
of the Collegium Internationale Allergologi- 


cum. First Symposium in London, October 


12-16, 1954. Edited by D. Hariey, London, 
and P. Katios, Helsingborg. Pp. 190; illus- 
trated. Basel, Switzerland: S. Karger, 1955 
Price, $6.50 

Tuts book is the Transactions of the Col- 


legium Internationale Allergologicum and_ in- 
cludes twenty-one papers pre sented at its first 
n London in October, 1954. The 
papers deal largely with the basic mechanisms 
effects of 
steroids. All the papers are in English. Those 


in allergy, five of them on the 


much of value 


new. 


interested in allergy will find 


and some things that are 


PRACTICE OF 
M.D., 


Morris F. 


UNCTIONAI 
AUDIOLOGY. By 


Assistant Attending Otolaryngologist — for 
Audiology, Chief of the Audiology Clinic, 
Mount Sinai Hospital, New York, with 
BERNARD M. ANDERMAN, M.A. AND ELLIs 
E. Sincer, M.A. Pp. 225; 30 ills. New York: 
Springer Publishing Co., Inc 1955. Price, 


$5.50. 


Because of the rapidly expanding literature 


on audiology, this concise, comprehensive and 


systematic monograph is both timely and 
valuable. In considering every aspect of audi- 
ology, particular emphasis has been placed 
upon the steps and routines of examination. 
This enables the authors to point out with 
precision those conclusions which are war- 
ranted on the basis of hearing tests. Adequate 
information is presented on equipment, history 
taking, speech and pure tone audiometry, 
tinnitus, 
deviations in conductive and perceptive deaf- 
auditory rehabilitation. Internists, 


pediatricians, physicians in industry and the 


recruitment, hearing aids, speech 


Pess and 


7 


178 The American Journal of the 
ul 1 for iudiologists, industrial and 
scl ! speech specialists ind teachers 
rf the will find the descriptions ot 
letailes res and the explanations ot 
the basic tl retical considerations of audiol 
gy are described in easily understandabk 
terms H. S 
PREVENTION OF DISEASE IN’ EVERYDAY 
Practice. By IsAporE Givner, B.S.. M.D 
F.A.C.S Associate Clinical Professor of 
Ophthal \ ind = Mavrici BRUGEI 


PAS? 


Associate Pro 


tesso1 r M ine New York University 
Post-( Medical School ind Con 
tributors. | 164; 50 ills. and 1 color plate 
St. Le r V. Mosby Co., 1955. Price 
$20.00 

HER w tvpe of textbook that should 
find a wv ppeal. Prevention is increasingly 

1ajol leration in all phase s of medical 
practice, not merely in communicable diseases 
This bool nts a collection of 37 mono 
raphs by 4 ontributors on the preventive 
aspects ot il] tvpes ot special is well as 
ceneral practice The book IS highly 


ti ll physicians 


1956 
SYDNEY S 
Pedi 


DIATRICS 1955 
Edited by 
Assistant 


CHE YEAR Book or Pt 
YEAR Book SERIES 


\L.D Protessor of 


itrics Har 1 Medical School Pp $3] 
114 ills. Chicago: Year Book Publishers, Inc 
1955. Pri 56.00 

ON! ul ke little, if any, adverse criti 
ism of the 1955-56 Year Book of Pediatrics 
Che valu t this type of review of the litera- 
ture wil \ ith individual needs of those 
oncerned wit the field of pediatrics, but 
for those wl find this typ. of review help 
ful, the mat is admirably presented 

The tor t f the book as well as. the 
rticles sel for review are excellent. The 
irticles ar inctly abstracted with ap 
propriate rial notes for those of contro- 
versial nature In addition to his own com- 
nents, the litor, Dr. Sydney Gellis, has 
solicited comments of many recognized 
authorities r articles of special interest and 
Importance he inclusion of these editorial 


omment reatly to the value of the 


book ind t ils to eliminate the linipression 
that the articl ibstracted represent the final 
word on a give subject or have the sanction 
and approval of all workers in that particular 


\Viedical Sciences 


As with other of the Year Book Series 
this volume re presents le il metl 
busy physicians to attempt to keep abreast 
of the massive amount of resent day pediatric 
literature R.O 
TEXTBOOK O1 ENDOCRINOLOGY hy 


Roperr H. 
Medicine, University 


\I.D Prot rot 
Washington Medical 


School. 2nd ed. Pp 6: 175 ill Phila 
delphia: W. B. Saunders Co., 1955. 
$13.00 

No field of medicin rdvanced a rap 
idly in recent vear Ende low, 
The St idly mces have nece itated the revision 
of this textbook. mucl f which has actually 
been rewritten. The editor prepared the hap 
ters on General Principle tf the Physiology 
of the Endocrines, The Pituitary, The Thyroid 
Che Diagnosis of Endo pathic Hormone 
Preparations and Laboratory Diagnosti ind 
Assay Procedures. The tel n Adrenal 
ind Pancreas are by For ind Thort ) 
the lestes by How I Scott the 
Ovaries by Smit! Parathyroi by 
Reitensteir m the Intl f Endocrine 
on Growth and Dev ent by Wilkens 
m Neuro-endocrinology by Friedgood 
mn Obesity by Daughadayv. The 175 illustra 
tions and hgures, man f them olor 
re ery well done | cl tion 1s ported 
by extensive references to the literature. The 


book is highly recommet RK 


Die ENDOGENEN PsyYCHOSE? DELPHISCHI 
ORAKEL DER PsyYCHIA E. By Pror. ku 
KOLLI University of Munich Pp 1S 
Munich Lehi 


Price, DM 


THe author, the sec ul 
Kraepelin delivered this lectur 1 
oration of the 50th anniversary of the openin 
of the Munich Hospital f Mental Disea 


After a number of vears without hospit il affili 


ition, Kolle became Professor of Psychiatry 
He is severely critical of what we, in Ameri 
consider the conspicuou idvances in Psy 


El ( troshock 


the physic il sick 


chiatry in the last 50°) ve irs 
insulin shock. lobotomy 
ind the psychoanalyti | 


treated 


roach to the DS\ 


choses are lightly However strange 


ind offensive such criticism may sound to 


American readers, it IS based on extensive 


statistics including spontaneous 


| remissions 


25% of cases of schizophrenia and a relapse 
free course after insulin in only 5 or at most 
10% more than in nontreated schizophrenia 


| 
| 
tient R. k 
— | 
f 
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f the endogenous psychoses re to mention allergy in connection with ulcer 
nknow! The cvclothvmic patients and its treatment and the omission of any 
do 33% of the schizophreni: comment on salt The authors are to be 
tients, without causal therapy. Sterilization — complimented on a very generally useful text 
ti hibition of marriage, and con Rok 
ept nnot he based established 
ciples although heredity is one 
thie t reliable sources of psychiatric ATLAS OF GENERAL SurGERY. By JoserpH R 
nowledge. It remains for the American reade1 Witper, M.D., Associate Professor of Sur- 
ligest t riticism and to see whether gery, New York Medical College Pp 992, 
Ile | ‘ition to transcend the stage of 101 ills. St. Louis: C. V. Mosby Company, 
Del Oracle will bear fruit) in psy 1955. Price. $13.50 ‘ 
t the next 50 vears W._E 


Tue Atlas of General Surgery is the newest 
addition to the numerous books published 
which illustrate surgical technique The illus- 


a MEDICAL BIBLIOGRAPHY FOR Sri trations are adequate, and there is a_ brief 
ENTS. | WirtiamM Dosrre Posten Medi commentary rccompanying each surgical 
I shros ind Professor of Medical Bibliog procedure, in which important considerations 
hy. | ina State University School of and stages of the operations are dealt with. 
Nledicinge 142: 13 ills Springfic Id. From. the pornt of view of a surgeon, we 
( rles ( | mas. 1955. Price. $4.50 feel that the section on thyroid does not 
nortance of medical literature sufficiently illustrate the proper method of 
th exposing and avoiding injury to the recurrent 
bewildered complexity of this. literatur laryngeal nerve. The same statement can bi 
thook indispensabl for med ipplied to methods ot avoiding removal of 
r it gives them an understand the parathyroid gland Under excision of the 
nee ical and organization of a parotid glands th technique illustrated leads 
vorkin Nceenlindian ul the chief to a greater danger of facial nerve injury 
rks and indices and of the prin than others available The section on gas- 
raphic citations, and also trectomy has little to say about methods of 
ce on the subject of writing woiding injury to the common duct, the 
R. K accessory pancreatic duct or the papilla of 
Vater. The so-called “pull-through” operation 
for carcinoma of the upper rectum is not 
ilustrated, although the Swenson operation 
Bansonxa, M.D.. Associate for Hirschsprung’s disease is depicted under 
Profe : . Madicin, and E CLINTON this he ading The position of the patient on 
TEXTE! \LD Associate in Medicine table for nephrectomy is appar- 
We feel that the book is well illustrated 
ty S7.00 and would be of some value to surgical resi 
ce dents early in their career. Lack of detail in 
Bast ms of the some of the more Common and Important Sul 
thor, this book is a concise, practical pres | | usefulness 
wical procedure it isetulne 
diagnosis and treatment of H Cc 
pt vritten primarily for the prac 
ticing physician. There are chapters which 
\ ind physiology; etiology; 
thocen symptomatology and diagnosis KLINIK UND ‘THERAPIE DER VERGIFTUNGEN 
the tandpoint of treatment there are By Dr. SveN Morse HLIN 2nd ed. Pp. 521; 
ipters on medical treatment; dietary man- 64 ills. Stuttgart: Georg Thieme Verlag, 1956 
ent; anticholinergic drugs: other thera- (Intercontinental Medical Book Corporation, 
eutic adjuncts, such as antacids; prevention New York, U. S. Agents). Price, $14.05. 
recurrence und complications; complica- In his review of the first edition, this 
ind their management; surgical treat- writer praised it as an excellent book on the 


nent; and the relation of gastric ulcer to — clinical aspects of the various poisonings, 


incer. There is an Appendix with recipes for thoroughly justified by the tremendous de- 
ods commonly used in ulcer management velopment of the chemical industry and _ its 


there are sample menus. The only short- attendant introduction of many new toxic 


mings note y this reviewer are the failure substances into industry as well as pharma- 


American Journal of the 


oy, || opinion has been fully confirmed 
Dy the ppearance ot a Spanish translation 
1953 . Italian translation in 1954, and 
a larged second edition Phe 
book Is fil \ recommended to those who 
ead Ger An English translation would 


he we ed 


THE ALKALOIDS: CHEMISTRY AND PHYSIOLOGY 


Vol \ PHARMACOLOGY. Edited by R H | 
\ILANSKI Py 388. New York Academic 
Press In 1955. Price, $9.50 
His hittl | last volume in a series deal 
with tl iemistry and pharmacology ot 
the lkal s shows the same careful editing 
that has characterized preceding issues. The 
two groups ol alkaloids not 
| sly ered the lycopodium group 
llaneous roup referred to as 
ilkal f unknown structure.” The 
r port f the book is devoted to a 
rma | treatment. The grouping is 
vasis of pharmacological action rather 
than on a basis of chemical structure or botan 
his evitably results in some 
erlap} I revious discussion: however 
e aut e be highly successful in 
innin t s s to the topic as issigned 
nd d ip! tio} re minimal 
Stair essarily somewhat abridged it 
CW nst . the reviews have lost littl 
nsequence because they are well 
planned | fundamental in their ipproacl 
The result is not only a fitting conclusion t 
this series graphs, but a volume whicl 
ty well Sel is l basis tor comprehension 
oT the basi p! il cology ot the mayor Groups 
sikeloid 


Hicu PRESSURE. By GrorGE 
PICKERIN¢ M.A M.B CANTAB M.D 
GHEN1 F.R.C.P., Professor of Medicine 
University of London Pp. 547; 106 ills 


5 in color. New York: Grune & Stratton, In 
1955. Pri $9.50 
THIS | far the best recent text on the 
bject of high blood pressure that has come 
to this re I ittention. The author gives 
holarly re ntation of current knowledge 
mn the subject and, what is more important, 
philosophic interpretation that is refreshing 
in its logic and quality. In his preface the 
iuthor state that “the book is addressed to 
ull those w re interested in the problem 
f high blo pressure whether they are 
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students, scientists o1 practitioners of medi 
cine.” All of these will find it valuable and 


enthusi 


R. k 


these it 4s 


and to all of 


re ommend dl 


mstructive 
stically 


Kinst CONFERENCH 
Edited by Har 
Columbia Univer 
ind Surgeons Pp 
wy |r 


[TRANSACTIONS OF THI 
ON NEUROPHARMACOLOGY 
OLD A. ABRAMSON, M.D 
sity College of Physician 
210; 43 ills. New York: Josiah 
Foundation, 1955. Price, $4.25 


book 


mbe rina 


represents mother welcome 


series of Conterences supported 


by the Josiah Macy, Jr. Foundation. The 
subject is very timely and the participants 
include some of the outstanding authorities in 


the hie ld 
ticularly well presented Functional organiza 


Circulation and metabolism are par 


tion and electrical activity of the brain consti 
tute chapte rs which contait 
tant data 


be valuable to specialists in that field. The 


wealth of impor 
inesthesia should 
data 


convulsants 


The rel itlonships te 


m new central nervous system 


are valuable. This volume ould constitute an 


important source To! neurologists 
psychiatrists pharmacologi ts and related 
fields M. O 

MopERN TRENDS IN OBSTETRICS AND GyYNt 
coLocy. Edited by KENNETH Bowes, M.D 
M.S M.B Cu.B F.R.C.S F.R.C.0.G 
Pp 107: 176 ills. New York: Paul B. Hoebet 


Inc., 1955. Price $12.00 


SCTIECS f 
Obstetrics and Gynecology 

different 
cussed in the initial volume Phese 
not textbooks of obstetric and 

practice in the usual sense of the 
if the 
fully he could learn much that he could ipply 
with profit to the care of 


THE second ddern Trends in 


considers a group 
those dis 
books are 
gynecologic 
but 
them care 


of subjects quite from 


word 


practitioner were to tudy 


us patients 
Twenty-two papers on subjects as unrelated 
as The Development and Shape of the Fe 
Ovulation About the Time of 
the Menopause, The Metabolic Changes 
Associated Operation Maternal Obes 
itv, The Establishment and Maintenance of 
Respiration in the Newborn, The Post 
Endometrium ind Rare Con 
Associated with Amenorrhea are in 
this volume. Each been pre 
pared specifically for this book by individuals 


who 


male Pelvis, 


with 


menopausal 
ditions 


cluded In has 


are experts on the topics assigned to 


them and who in many instances, have don 


much of the basic research on their subject 


tunately 
] 
irticul 


plications 


reate looks 


iriy 


iding | 


papers such as those on “The 
Myometrial Function Its 
The Pathology of Anuria in 
nd others are highly technical 
cho as “The Forceps Operation 
Obstetrics,” Acute) Abdominal 
n Pregnancy and Puerperium,” 


y in Obstetrics and Gynecology” 


erial more immediately applicable 


ichice 
of the book is to consolidate 
related 


maitions which has been made 


ition obstetric and 
earches in anatomy, chemistry, 
| other fields and when possible 

knowledge to 


common normal functions as 


solution of clinical problems 


We 


The material has been 
read; it 1s presented completely 
stances it is obvious that. the 


pron ides practic al answers for 


papers ure well illustrated 
photomic rographis roent 
wotographs of gross specimens 


individual bibliographies are 


1 it volume 


companion CCl 


studied by resident in 


eve;ry 


vnecology and by any prin 


nterest extends deeper than 


rt t } 


ect his mechanical technique 
baby or removing a uterus 

W 
BLE Furcre. By Sim Georat 
Nobel Laureate 4 
Corpus Christi College, Cam- 
166. Cambridge Cambridge 


ess, 1955. Price, $2.50. 


world’s greatest phy sicists and 
into the crystal ball, 
benefit of the spectacles ot a 


ind experience. He discusses 


possibilities in energy and power, 


n transport and communications, 
rology, all subjects more or less 
He for- 
fields that 
iterest the physician: food, some 


own major interests. 


ventures into other 
some 
role ot 


fortunately 


social 
thought, artificial 
because he brings a 


biology, conse- 


thie 


ewpoint as well as an applica- 
ls ordinarily intended for other 
result is a fascinating book 
ry physician not only some 
mit much food for thought. 


R. Kk. 


eve 
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INt AN! Nt IN SUBTROPICS AND 
Provics. By D. B. M.D., M.R.C.P., 

D.C.H., D.T.M. & H. Pp. 237; 24 ills. and 


2 color plate s. Geneva: World Health Organ 
ization, 1955 $5.00. 


Iv has that in the year 
2050 the world’s population, now 2.5 billion, 
will trebled. Problems of nutrition, 
the overpopulated tropical and 
subtropical countries, are becoming more in- 
sistent and this is particularly true of infant 
nutrition The therefore, to be 
congratulated upon having written a very 
timely and usetul book. The chapter headings 
include Infant Feeding Practices in 
the Subtropics and Tropics, Present Status 
of Nutritional among These Infants, 
Methods of Improving Infant Feeding in the 
Subtropics — and lropics, Prevention — of 
Kwashiorkor, and Nutrition Education in the 
Maternal and Child Health Center. The illus- 
trations, 


Price, 


been estimated 


have CS- 


pecially in 


author is, 


Present 


] cise 


some ot 


them in color, are excellent 


and there ire numerous references to the 
literature R. kK. 
Or Researcu By Georce E. Burcu, 


Henderson Protessor of 


Medicine, 
Pulane | niversity School ot Medicine. Pp. 
56; 40 ills. New York and London: Grune & 


Stratton 1955 $3.00. 


Most especially presidents, 
upon presidential addresses as a 


Inc Price, 


peopl look 


necessa’ry 


evil, but here is one to prove that they can 
be not only instructive and entertaining but 
worth preservation and wide dissemination. 


In his Presidential Address to the Southern 
Society for Clinical 1955, the 
author has point d out some important serious 
and growing problems that involve investi- 


gators, 


Re sea>e h in 


Fellows, techni- 
cians and other research personnel; also the 


research assistants, 


research director, the grantors of research 
funds the university. He has treated 
the subject with a light hand and_ sugar- 


coated it with delightful cartoons on every 
page, but the serious import deserves the 
consideration of all who have anything to do 
in any capacity with research. R. k. 


Die HaANpb KRANKEN 
Max BURGER Pp 145; 
]. F. Lehmanns Verlag, 


is a 


DES By Pror. 
260 ills. Munich: 
1956. Price, DM 40. 
book on the hands, 
to which structures and his brain man owes 
so much. The book is divided into a Physio- 
logical and a Pathological Section. There are 
chapters on anatomy, the nails, the size and 


fascinating 


f 
| 
| 
( 
| 
| 
| 
itl 
| 
I 
f ty 
¢ 
natural; 
1 hy { 
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s thre nal especially with relation the most efficient method of speech-breathin 

nstitutional tvpes the hand with rela oordination. The volume ppears to provid 

we, the finger prints the function and n excellent? background theory for those 

se ot tiv Phe Pathological Section who expect to t-larvngectomy 

eals with congenital and developmental a peech C.N 

fects, and the various local lesions in the 
with relation to systemic diseases of all 

tvpes he 260 illustrations, including a num HANDBOOK O1 TOXICOLOGY VOLUMI 

ber in color wre of the highest quality \1] WAD( Pechnical Report > 16 Edited by 

hysicians will find this work most interesting WILLIAM S. Specrot Pi Ipal Contributor 

well as useful. It deserves translation int WOLFGANG F. VON Orrtincen, Chiet Toxi 


I R. k ologist, National — Institut of Healt] 


HIS is the st of five lume sponsored 
Cuest X-RAY DiacGNosis. By Max Ritrvo Re Tabul 

> ition teseal ( unc 
\I.D Harvar Medical School and Boston thre 


dl given on the acute toxicity for 
City Hospital. 2nd ed. Pp. 640; 633 ills ee Se 
= ) used laboratory mais of over 2000 
= ut CCS ) na a 
Febiger LYoab Price $16.00 ibstance Pable in an jul 
ompounds. In addition the mean = fata 
HIS 18 the se ma ( i well estab 
Tn we dose (Lethal Dose, MLD, or 
ished wort n Chest tay he 
both), the lethal dose rar route of 
this ¢ IS Similar t st bu 
} istration, vehicle ind tim eatl ire ter 
nbe! new ay n adead 1] 
md « I een rewritten anc enlarge the lethal concentration ; vap 
irticular note nade of the section on con ‘ al 
2 In respirec I mao re 
heart disease which has been Vreatly 1] 
listed alphabetically ri ture retere 
expanded tvle throughout thi book IS 
ire given. A cross ince in vnony 
isually preced the Roentgen discussion The 
- Ive complation will ol \ hye 
illustrations are excellent. As in many works 
t workers 1 mocatin ala ethal ire 
Ir this type erage of a number of subjects 1. ¢ 
f. The author has included a_ bibliog 
I it the end of certain chapters This 
n meets the yu 1 th 
put in the Die AUGENKRANKHEITEN ID ER TAGLICHEN 
tirst iSsist t 1 ‘ 
rst edit l the tudent, the prac PRAXIS By Gustav HATSCHEK | 144 
tione! t rnist, the speciali t in dil Stuttgart Hippokrate Vel 1955. Price 
eases OT the hest ind the radiologist in the DM 13.80 
R | nosis of diseases ot the lungs | 1] 
Hil tullv succes ¢ inn +} 
1 irt H. W 
Stal book with an ippa mount 
nostic and therapeutic ophthalmological facts 
for general practitioner 
SPEECH AFTER LARYNGECTOMY. By Louis M The pedagogic arrangement in fourteer 
DiCarLo WALTER \MSTER AND chapters shows the author experience it 
Gi-Bperr R. HererR, Syracuse University eneral medicine. neurology and post-gra 
Pp 184: 70 ills. Svracuse: Svracuse Univer uate teaching of ophthalm . 
) ) 
sity Press, 1955. Price, $4.00 Phe up-to-date therapeuti suggestions are 
\ COMPREHENSIVE study of coordination of | so copious that they could easily induce the 
breathin ind speech in 15 larvngectomized general practitioner to pr lypragmacy. Ther 
patients ind 15 control subjects, using kymo Is even a chapter on hom ypathic treatment 
eraphic¢ and tape recordings Comparisons are of eye diseases 
made between laryngectomies of high and Only one point of disagreement seems im 
low intelligibility with respect to speec h co portant enough to be mentioned 
rdination. articulation and “rhythm factors.” Dr. Hatschek recommends digital exami 
Kymographic tracings and cine fluorographi nation of the intra-ocular pressure on the clos 
film views, used in conjunction, were em- ed lids of the patient’s eye. The classical meth 
ployed as an aid in studying synchrony of od prescribes downward gaze so that th 
phases of respiration with speech in laryn- examiner's fingers can be placed properly to 
gectomies of high intelligibility. These obser- make an indentation on the eveball just. be 


tions are used as a basis tor determining hind the ciliary body 


Bet \l V1 t-Patter 
Rarce Base. Cl 


For the general physician who reads Ger- 

in tl mall volume will be of great value 
H. S. 

\ Srernroscopic ATLAS OF ANATOMY. SECTION 


Davip 
Anat 


196) stereos¢ opi 


Tae Upper Exrremiry. By 
\I.D., Associate 


Stanford University 


Protessor ot 


ies in full color. Portland, Or 
HIS the third section of a projected 
itomy in seven sections. The two 
tions dealt with the central 
tem ind the head and neck re 
In this section, there are 196 colon 
iews of dissections of the various 
t pper extremity. As in the pre 
f the atlas, there is a well labeled 
ich white drawing of the view seen in 


tereo paulrs Phe excellence 


{ ection and photography which charac- 


two preceding sections is main 
to he 


es an entirely adequate COVC! 


The choice ot dissections 


vatomy. of the upper extremity 


The « e-ups of detailed dissections are par 
ding 
close st to the direct 


specimens of anything which 


omes the 


\ bl Projection of the stereo views 

tl t thes it possible to demonstrate 

rial more readily to a group of 

in be done with the actual 

imen. Dr Jassett’s atlas pre 

t llent opportunity for the study 

pecially to those who do not 

t pecimens readily available 
|. H 

OLOGH eS MALADIES DUES AUX ANAE- 

opies. By A. R. Prevor, Chief of Service 

it the Pasteur Institute in Paris Pp. 572 

| Editions Meédicales Flammarion, 1955 
Pr ort ven 

Docron Prevor has been publishing papers 

the iunaerobic bacteria since the early 

P05 in e is unquestionably the world’s 


uthority on them, or certainly on the taxon- 
v of tl In this volume he has gathered 
ogether hi ery extensive studies as a frame- 
vork ft tl spe ialized textbook (in Freach 
nto which he has carefully incorporated the 
vertinent literature 
His treatment of the subject is bacteriologic 
pure and simple. One can find little or noth- 
thout patient management, laboratory 
laenosi n moot subjects such as the 
ropl viact lue of gas gangrene antitoxin 
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Despite almost world-wide acceptance of the 
term Clostridium for Welch’s bacillus 
Prévot still Welchia. A similarly 
arbitrary nomenclature 
throughout, and yet Dr. Prévot has produced 


Lveneric 
insists on 
stand on pertains 
a truly compre he nsive book on anaerobes, the 
equal of which may not be attained by any- 
one again 

There are few tables to allow the reader 
to examine detail for himself, but the bibliog- 


raphy is excellent a 


Brotocy. By AuGcustr Pi SUNER 
Authorized English Translation by CHar.es 
M. Srern. Pp. 337. New York: Philosophical 


1955. Price, $7.50. 


CLASSICS O} 


Library, 
OnE of the 
produced this survey of the high points of 


foremost living biologists Jas 


progress in the study of biology by providing 
glimpses trom the writings of the great who 
have responsible for that 
Written in Spanish and produced in 1954, it 
row 


bee n progress 


appears in an excellent English transla- 


tion which not only teachers of biology, 
philosophy and the history otf science but 
physicians and general readers will find stim- 
ulating and instructive R. k 

THE PyramMipaL Tract: Its Status In MEp 
By Arnruur M. Lassex, Pu.D., M.D., 


Boston University 

166. Springfield 
1954. Price, $4.75 

In. this monograph Dr. Lassek correlates 
all the known facts of the pyramidal tract 
in an attempt to determine its true status in 
include: 
of investigation, the practical value of results 
obtained in studying subhuman forms, the 
possibility of a function of the 
tract as the scale is ascended, 
the controversial issue of the pyramidal syn- 
drome, the advantages and disadvantages of 


Protessor of Anatomy, 
School of Medicine. Pp. 
Ill.: Charles C 


Thomas, 


medicine. His discussions methods 


change in 
mammalian 


experimental and clinical investigations, and 
the lack of 
garding the pyramidal system. 

Dr. Lassek (and we thoroughly 
with that the pyramidal tract 
constitutes a puzzling and challenging path- 
way. He presents evidence from results and 
interpretations of recent investigations that 
question some traditional views of the pyram- 
idal system. 

Dr. Lassek very interestingly reviews th: 
status of the pyramidal tract from the time 
ot Hippocrates to the present day. His sum- 


harmony in essential facts re- 


believes 


agree him ) 
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aries are well written, concise and accurate FORMEN DES POSTTRAUMATISCHEN Kop 
They include counts of gross descriptions SCHMERZES (DER NEURALGISCHE SCHME! 
ind studies based on histology, degeneration By. Dr. E. Buss, Kiel | ersity, Pp. 11] 
linical si; ind symptoms and surgery 28 ills. Stuttgart: Geor Thieme Verla 
nvolving tl fiber tract in man. The results 1956 (Intercontinental Me il Book Con 
t animal experimentation are reviewed, and poration, New York, U.S Agents Price 
he controversy of flaccidity versus spasticity $2.30 
with pyr | tract involvement is discussed BASED on extensiv: neurolog 
scholarly ind surgical experiences, thi thor analyze 
One cl ipter relates to the afferent svstem the various tvpes ot postti ti headache 
nd the possibility that it may play an im emphasizing is senebi hanges in the 
portant role iotor activity. Herein, are meninges and overlyit The larvest 
liscussed the theories of Hughlings Jackson group is formed by ne for type I 
sherrington, A ul Bartlett, and others whi pain. He points out that t 
nsidere the | imidal system as inter the cranium is an are sty 
ncials which t sensory systems initiate highly sensitive to painful st 
nad conul y rect dermatomes of head and I 
| of the salient facts trom. re is shown that the | \ eal rye 
Se | t VI dal tract is pre sented in Re pplies in interior aur rhe f 4 
utlines. On includes the skin The descendin root the 
work done in; the other, that done on is believed to contain a onduct 
submammals bibliography is excellent fibers from the 7th it] perl ul thr 
includes rly 300 references lOth cranial nerve \ posttr type of 
Phis 1 pn is a for any one in lossopharyngs il neu escribe | 
t] urol D. its treatment tractotomy recon 
Among the illustrations of erative find 
particularly those dem trat post 
traumatn irachnoiditis | inthe 
CHI NATURI HyPpNosis By PAvl terior fossa are of interest book w 
SCHILDE! \I.D Pu.D rranslated by of interest to all student Ltr 
GERDA CORVIN Py 204. New York Inter nad its sequelae | S 
national Universities Press, In L956. Price 
$4.00 
THis book ompilation of what the THE Strupy o1 rHE Bra By 
thor has written on the subject includ RUBINSTEIN, \I.D Pu.D D.A.B.P.N 
ng a well know: \onograph, written wit! F.A.P.A Attending Phy n Neurol 
Otto Kauders i: 1956 called ‘A Textbook of ind Psychiatry Hi pital Aber 
Hypnosis As the translator points out, these deen Proving Ground \ te Phy 
writings which first ippe ied 25 years ago Neurology and Psychiat Sinai Hospit 
are fresh 1 say most of which is known Baltimore Pp 209; 137 New York 
; the subject. There ar chapters on the Grune & Stratton, In 195 Price, $9.50 
phenomenology t hypnosis is well as the luis is but another bool the anate 
technique na le scriptions of the utilization of the nervous svstem It | ed primarily 
of hypnotherapy in certain specific condi nan outline for gross dissect of the brair 
tions. The vuthor Savs, “Hypnosis is an at ind on heures reproduce 1 { the withor 
mplishment the part of the subject Stereoscopl Atlas of New tomy 
not ym the part t the hypnotist Actually Phe dissection proced tlins re 
the hynotist nerely icts as the object which good However usIng the part t tl 
serves to crystallize the instinctual tendencies text at the same time irected vy the 
of the hypnotic subject In some cornet wuithor, is awkward an time-consuming 
of his mind the hypnotized subject always Moreover, most of the figures referred t re 
reserves for himself the right to deny every too small Possibly the it] ngures, whet 
thing and to retr t It ( hypnosis repre viewed | ste reopti lly were itistactorv but 
sents the individual’s participation In magi in the opinion of the reviewer, it was a waste 
powers he lacks the courage to attribute to of time, effort and money to reproduce them 
himself.” in this volume. In practically every one, the 
This book ot one oft the subjective labe Is occupy more space thea ti il 
enthusiastic variety, but honest and scientific- illustration 
llv sound The method of ipproacl ed tl 


of the brain, is excellent. The 
text is good and well organized. 
page size the 2-columns pel 
ent, the size of type and jual 
cl, the publishers are to be 
hame that they did not 


ent 


the reproduction of 


D. 


\lennine, MAD Associate in Medi 
Medical School and Peter 
t Ho pit | Pp 235 31 ills 
( re Stratton 1955 

\ pecially young house 


ionograph t valuable 


management ot renal 
renal failure It discusses 
+} 


ke normal composition 


ispects of the 
igns and symptoms of 
hronic, and its treat 
rel il Measures such 
critoneal lavage replace 
utificial kidney and 


human kidney The 


id well presented and 


eferences to the litera 
R. k 
( IVE ENDOCRINOLOGY OF VER 


Tue Comparative Puysi 
DUCTION AND THE EFFECTS 
S {ONES IN VERTEBRATES. Edited 
4 JONES AND P. ECKSTEIN. Pp 
New York: Cambridge Uni 
55. Price, $8.50 


volume is to compile re 
by leading investigators 
rld. The contents are the 
e in which the basic as 
tion in fish, amphibia, rep 
ils are presented and 
I lition. there are special 
hormones as related to 
flerent vertebrates 
presented from the point 
research biologist and the 
ibly be of interest only to 
nvestigation in this field 


\IAN FRACTURES AND DISLOCATIONS 
B BARTLETT A.B., 
\I.D., Mep. Sc.D., F.A.C.S., Director of De- 
ind Joint Surgery, St 
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Francis Hospital, Poughkeepsie, N. Y. 3rd 
ed. Pp. 224; 97 ills Philadelphia: Lea & 
Febiger, 1956. Price, $4.50 

THis text is mainly concerned with basi 
fundamentals and principles. This the author 
has done in a succinct but lucid manner. The 
umount of material covered in 224 pages is 
quite surprising. The illustrations are basically 
diagrammatic in nature. The scope of th 
subject is extensive and it goes without saving 
that operative techniques, care of serious in- 
juries and rehabilitation have been omitted 
However, the text should be of definite value 
for students, internes, general practitioners 
ind nurses A. 


NEW BOOKS 


Malaria. A World Problem. By E. |. PAMPANA 
AND P. F. Russevyi. Pp. 72; 25 ills. Gen- 
eva: World Health Organization L955 
Price, $.70 

\ CONCISE iccurate and intormative statement 
# an important subject The major topics cov 
ered include the nature and extent of the malaria 


problem, method # control, national and inter- 
national action igainst malaria and the hope 
for world-wide elimination of this disease 

R. K 


Antibiotic Medicine Edited by Henry 
Pu.D., AND Fevix Manrti-IBANEz, 
M.D. New York MD Publications, Inc 


Price, $15.00 per annum 


ever-growing field of antibiotic iwents 
ind therapy would seem to justify this new 
medical pournal Published monthly, each number 
consists of an editorial section, a series of original 
irticles and abstracts of articles in the field. In 


addition, there is a Spanish section which in 
cludes the editorials and abstracts of the original 
articles appearing in English in the same issue 
The three numbers studied nanifest a high 
order of excellence R. K 


Organon der Heilkunst. By Samuret Haunt 
MANN. Pp. 240; 1 ill. Stuttgart: Hippok- 
rates-Verlag GMBH, 1955. Price, DM 
14.50 

In the vear marking the two hundredth anni 
versary of his birth, Hahnemann’s Organon der 
Heilkunst has been reprinted in German 


R. kK 


Yellow Fever Vaccination. By K. C. Smrru 
BURN, C. Durizux, R. Koersper, H. A 
PenNA, G. W. A. Dick, G. Courrots, C 
pESouzA Manso, G. Sruarr, AND P. H. 
BONNEL. Pp. 238; 37 ills. Geneva: World 
Health Organization, 1956. Price, $5.00 
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a 4 it a i 
thank 1, it present le cro tion 
be f it ict practice proc ind both 
} { } h " te iti idm trative u tatisti rather tha t mere 
t} \ th tica descripti the yperati f 
i the i t thetica ital-statist tem Consequentl 
tal the tabular vhicl nternati l con 
1 tl ichier ost rtain | 
both the Dak f tat 
D cl Brazil th kK 
I cl \tr 
oti 
Chemotherapy f NMalari By Su CSORDON 
Cove, M.D., ¢ Ropertr Coat 
NEY, Pu.D Joun FIELD, C.M.G 
AND JASWANT SincH, M.B., Cu.B 
D.P.H., D.T.M. & H. WHO Mono 
\ - 
t on By \\ Series No 27 Pp | 10 ills. Geneva 
ssor at A World Health Or tion. 1955 Cr 
) 6 do mbia University New York, | 
Lt 1956 | butor Price 5 
t} 
the { 
+} th th 
R. } eA Drug li I CHARLES O 
Witson, Pu.D., Professor of Pharmaceuti 
il Chemistry, Colle f Pharmacy, | 
Edited rsity | Tony Everer 
NES S 
| \ ( Assistant Pre JON} \l Phar l 
(,Vvme ind Obstetrics The ry rmMacy vel 
itv of Col ( hiladelpl 
Scl | of Medicine, University | Phi 
1 tt 1956 
Py is 1 il] Philadel |. B Lippin ( ) Price 
$5.00 
ndon: W. B. Saunders ( 
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to th lic 
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tech t f thi It \ tica 
itt t t tl tl 
pro the ical tit th ue 
juat ‘ 1 cl ‘ fu 
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R tulation f Radiati ee ure by Legi 
lative Vleans. Nation Bureau Stand 
irds Handbook 61. Pp. 60. Washineton 

Vital Statistics Methods. By Department CE 1955 
» 
OFrFIc! oO} UNITE! Price 
258 annexes. New York umph in rt fa 
~ ) heyond it ize, for it ts the ublimate 
iversity Pre 1956 Price 
thinki: { the chief 1 ists of the tion 
nd is the product of irs of their « 
rdinated effort. It the proble: 
xpl current diation in relation t possible tre 
t ltorm rt det tate nd municiy il auth t At this ti ! 
upor whicl ‘ nment tate ha < ympreher 1 ulatior design 
nd the improvement of t control all for in radiation 


the creasingly 
ch « ty ind they will find in this handbook 
t and suitable basis tor the 

{ iform regulations for the control of 


irc kK 


iware of the need tor 


develop 


Abdominal. By Pepro C. Rospipt 


Pp. 179: 68 ills 


Buenos Aires: Lopez & 

Ktchegoven, 1955 
graph is the third in a series of 
rut Manuak Medicos Modernos, that 


ed in Buenos Aires. It is an ex 
written and well illustrated discus 


portant aspect of physical diagnosis 


The er regrets that it is limited to palpa 
ti tt mention of inspection, percussion 
tation Nevertheless, all who read 
t 1 this t very practical ind oi 
RK. kK 


Prote Malnutrition. Proceedings of a Con 
rerence Jamaica 1935 sponsored 
ntly by the Food and Agriculture Or 


United Nations (F.A.O 
W.H.O 

Foundation, New York 
WaTERLOW, Medical Re 


of the 
Health 
Josiah Macy, 
by |. ¢ 


Organization 


eal ( neil and Department of Physi 
logy University College of the West 
| Pp 997: 64 ills Cam 
Cambridge University Press for 
hie ibove organizations, 1955. Price 

irkable conterence, many of the 
t t authorities on nutrition have 
to discuss the subject of protei: 
in informal and unrehearsed ex 
re four sessions presented dealing 

h ti is phases of dietary protein ce 
{ the disorders associated with it 
I first that of the biochemical aspects, the 
I my, the third is clinical aspects 
it t, and the final one is epidemiology 
This approac h Is successtul 
i t the best from the discussants. The 
th of corded information and ideas which 
ite fr 1 the spontaneous interchangs ot 
bservat ind experiences makes this volume 
t Idition to the field of nutritional 

ire itment ( S 


\-ray Protection. National Bureau of Stand 
irds Handbook 60 Pp. 41; 9 ills. Wash 
ington 
1955. Price 

handbook excellent 
for the protection 6f both patient and physician 


Department of Commerce, 
$.20 
advice 


carries some 


pertorming iny radiologic procedure . as well as 
those dealir with radiation in industry. Of 
articular rtance is the discussion and meas 
re t of iximal permissible dose All phy 
icians woul lo well to inform themselves on 
the ubject R. K 
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Thre Compl te Medical Guide. By 
Minter, M.D 
Medicine, University of Cincinnati Medi 
cal School and Director of the May Insti 
tute for Medical Research. Pp 913: illus 
trated. New York: Simon & Shuster, 1956 
Price, $4.95 


BENJAMIN 


Associate Protessor of 


Pus text is intended for laymen. It renders 


explanation of bodily and mental functions and 
therration It is not a text that tells 


how to. treat 


peopl 


with home remedies 
trums It does 


i patient’s understanding of — his 


themselve 
r patent no intend to enhance 
disorder and 
thereby increase his intelligent co-operation with 
1 readable and 


the physician It is accurate ane 


be recommended to patients W.S 
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NEW EDITIONS 


Diseases of the Skin. By Ricnarp L. Survron, 
in., A.M., M.D., F.R.S Chair 


man Department ol Dermatology Uni 


versity of Kansas Medical Center Lith 
ed Pp 1479: 1972 ills. St. Louis: C. \ 
\losby Co 1956 Price. $29.50 

fur eleventh edition of this book is a_ re 
ritten, modernized condensed” encyclopedic 
presentation lermatologic information The 
material is profusel illustrated with usually ex 
cellent pictures, { which many are new and 
btained fron i vaniety of sources Especially 
teworthy are those upplied by Pinkus dealing 
with anatomy and pathology. Sutton uses causa 


tion as the guide to 


device which sometimes breaks 


principal classification, a 
down because the 
background of many diseases is as vet unknown 
On the whole, this edition is a_ great 


improve 
nent over previous ones but the interlarding of 


reference 1 i telegraphic format in the middk 
of text, even sentences, is distracting. The cover 
ige is full and where the reader feels the need 
for further information, the references are there 


The index is good. There is but little misspelling 


4 words but there is repeated error in the print- 
in of one particular name The size of the 
volume precludes easy portability The high 
price may limit the acceptance of the work 
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A Textbook of Clinical Pathology. Edited by 
Sewarp E. Mircer, M.D. 5th ed. Pp 
1208; 192 ills. and 20 plates in color. 
Baltimore: Williams & Wilkins Co., 1955. 


Price, $11.00 


Tne latest edition of this textbook of clinical 
exhibit the high degree of 
excellence shown in previous editions. The regular 


pathology continues to 


much new 
them. In 
medical 


sections have been reorganized and 


information has been 
iddition, 


bacteriology, 


incorporated in 
completely new chapters on 
medical mycology, and medical para 
sitology have been included in this edition. It is 
to be noted that the 
cells is employed in the hematology section. 


This textbook is recommended not only for its 


newer terminology of blood 


authoritative source of information but also be 


cause it is written in a manner de signed to give 
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7 ( ] 13] ] | \\ 
Physiology. By L99 ills. Philadelphia BD. 9 
H. Muirenm Late Professor of Biology, 1956. Price, $7.00 
| \ ersity 5th ed. Pp. 856 196 THe first 
New York McGraw-Hill Book Com 220, 474, 1950 
lition of a long-established ind hi | 
k h bee br ht 1 ‘ ti } 
( pari ur pr nt th 
repinep! St kK 
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